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E r r a t a

R e m e d i a l I n v e s t i g a t i o n / F e a s i b i l i t y S t j a y ( 3 I / F S ) a n d ^ i s k A s s e s s m e n tw r i t t e n o n b e h a l f o f t h e S h e r i d a n S u e C o m m i t t e e ( a > i r o u p o f p o t e n -t i a l l y r e s p o n s i b l e p a r t i e s such a s w a s t e g e n e r a t o r s a n d t r a n s p o r t e r s ) .T h e E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A i h a s r e v i e w e d t h e s e d o c u m e n t sa n d i s i n g e n e r a l a g r e e m e n t w i t n t h e i r t e c h n i c a l c o n t e n t . H o w e v e r , t h i sg e n e r a l a p p r o v a l s h o u l d n o t h e c o n s t r u e d t o mean t h a t t h e A g e n c y a g r e e sw i t h every i n d i v i d u a l s t a t e m e n t c o n t a i n e d i n t h e r e p o r t .
T h e t o t a l w a s t e v o l u m e s e s t i m a t e d i n t h e R e m e d i a l I n v e s t i g a t i o n ( R I ) d i f -f e r s i g n i f i c a n t l y f r o m t h o s e d e s c r i b e d i n t h e F e a s i b i l i t y S t u d y a n d R i s kA s s e s s n e n t . O n e reason f o r t h i s d i f f e r e n c e i s t h a t a d d i t i o n a l s a m p l i n go f t h e p o n d w a s c o n d u c t e d a f t e r t h e R I w a s c o m p l e t e d . T h i s a d d i t i o n a ls a m p l i n g i n d i c a t e d t h e s l u d g e t h i c k n e s s w a s s i g n i f i c a n t l y l e s s t h a n o r i g i -n a l l y d e s c r i b e d i n t h e 3 1 . " u r t h e r , ba s ed o n E P A ' s a n d t n e S h e r i d a n S i t eC o m m i t t e e ' s be s t p r o f e s s i o n a l j u d g e m e n t anci e x p e r i e n c e w i t h s i m i l a r s i t e s ,t h e e x t e n t o f s o i l c o n t a m i n a t i o n b enea th t h e l a g o o n ( 3 f e e t ) as sumed i nt h e R I w a s e x t r e m e l y h i g h . Some o f t h e t y p e s o f w a s t e f o u n d a t t h e s i t ea n d t h e l o w p e r m e a b i l i t y c l a y s o i l s w h i c h u n d e r l i e t h e l a g o o n w o u l d t endt o m i n i m i z e m i g r a t i o n o f c o n t a m i n a n t s i n t o s o M s . A l t h o u g h t h e a c t u a lr t s? th o f c o n t a m i n a t e d s o i l b enea th the U g n n r r . o - j l d no t he measured duet o concerns about i n t r o d u c i n g c o n t a m i n a r . t * t o p r e » i ^ y s 1 y c^ean ^re-*s7 **•&m a i n t a i n s t h a t t h e t o t a l w a s t e v o l u m e o f 44,000 c u b i c y a r d s d e s c r i b e d i nt h e F e a s i b i l i t y S t u d y a n d R i s k A s s e s s m e n t r e p r e s e n t s t h e best a v a i l a b l ee s t i m a t e o f t h e amount o f waste w h i c h w i l l r equire r e m e d i a t i o n . D u r i n gt h e r e m e d i a l d e s i g n o r r e m e d i a l a c t i o n , t h e w a s t e v o l u m e r e q u i r i n g ~emedi~a t i o n w i l l h e m o d i f i e d a c c o r d i n g l y , i f t h e w a s t e i s f o u n d a t d e e p e r l e v e l st h a n a n t i c i p a t e d .
T h e s o i l m i x i n g a l t e r n a t i v e w a s c a r r i e d t h r o u g h t o t h e d e t a i l e d a n a l y s i so f a l t e r n a t i v e s d u e t o t h e p r e f e r e n c e o f t h e S h e r i d a n S i t e C o m m i t t e e ,£ P A b e l i e v e s t h a t t h e s o i l m i x i n g a l t e r n a t i v e s h o u l d have been removedf r o m c o n s i d e r a t i o n a s a p o t e n t i a l remedy d u r i n g t h e p r e l i m i n a r y s c r e e n i n go f a l t e r n a t i v e s .
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ETC TESTING *od CERTIFICATION

- T n r e e s u r r o g a t e c o m p o u n d s a r e aceed t o each s a m p l e i n t n e e a t e n f c r S a s e / N e u t r a ia n a l y s i s .
- T h r e e s u r r o g a t e c o m p o u n d s a r e a d d e d t o eacn s a m p l e m t h e b a t c h f o r A c e a n a l y s i s .
- A b l i n d c u a i i t y c o n t r o l s a m p l e i s i n t r o d u c e d t o t h e l a c c r a t c r y f or a n a l y s t s on a w e e k l ybasis.

h G C / W S i s cnec^ed a n d r e tunea . t f n e c e s s a r y , a t t h e b e g i n n i n g o f each d a y t oensure t h a t i t s p e r f o r m a n c e e n a e c a f l u o r c t n p n e n y l p n o s c h i n e ( C F T P P ) m e e t s t h e Ec r i t e r i a .
- A c a l i b r a t i o n curve f o r q u a n t i t a t i c n f s p r e p a r e d using a m i x t u r e o f s t a n d a r d s c o m p o s e dof h i t h e r the Organic A c i d or 6 a & d / N e u t r a 4 E x t r a c t a o t « Compounds at a mirymum of 3c o n c e n t r a t i o n s a n a u s ing f i v e i n t e r n a l s t a n d a r d s f o r q u a n t i t a t t o n .

A n a l v s i s o f M e t a l s

All samotes

- N e w s t a n c a r d s a r e p r e p a r e d f o r each b a t c h o f s a m p l e s .
- N o r m a l c a l i b r a t i o n i s p e r f o r m e d u s ing a b l a n k s a m p l e a n d f o u r s t a n d a r d s t h a i havebeen thrcucn the s a m p l e p r e p a r a t i o n p r o c e d u r e . A r e g r e s s i o n a n a l y s i s i s used toc o n s t r u c t t h e c a l i b r a t i o n curve.
- A i l E ? T o x i c t t y s a m p l e s a n d a l l s a m p l e s d e t e r m i n e d b y f u r n a c e a t omi c a b s o r p t i o n a r ec a l c u l a t e d by the "method of add i t i on s" .
- F o r each s a m p l e a n a l y s i s t h a t require s t h e u s e o f t h e "method o f a d d i t i o n s * t e c h n i q u e ,d t h r e e p o i n t c a l i b r a t i o n i s p e r f o r m e d u s ing U . S . E ? A ' M e t h o d s f o r C h e m i c a l A n a l y s i s o fW a t e r anc W a s t e s . 1979". R e s u l t s a r e o b t a i n e d us ing l i n e a r r e g r e s s i o n a n a l y s i s . Anyr egr e s s i on w i t h a c o e f f i c i e n t o f c o r r e l a t i o n b e l o w 0.990 i s c o n s i d e r e d s u s p e c t ,n e c e s s i t a t i n g r ev i ew o f c a l i b r a t i o n d a t a o r s a m p l e r e - a n a l y s i s .
- In c o n s t r u c t i n g th e normal c a l i b r a t i o n curves th e l o w e s t c o n c e n t r a t i o n l e v e l s we u s eare v a l u e s g r e a t e r than or equal to 5 t imes the i n s t r u m e n t a l D e t e c t i o n L i m i t (IOU).
- All c a l i b r a t i o n s t a n d a r d s are a n a l y z e d in d u p l i c a t e , a t a minimum.
- I n d e p e n d e n t r e f e r e n c e s t a n d a r d s ar e usea t o check th e accuracy o f c a l i b r a t i o ns tancaras .
- A check s t a n d a r d i s a n a l y z e d every t en s a m p l e s t o v a l i d a t e the normal c a l i b r a t i o ncurve.
- One cu s tomer s a m p l e out of every ten is a n a l y z e d in t r i p l i c a t e .

Si/notes (e_xceat for Mtreur
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S a m p t e s are a n a l y s e d in b a t c h e s o f 30 or l e s s . For b a t c h e s in wh i ch the s a m p l e m a t r i c e sare homogeneou s , the QG p r o g r a m is a minimum of 2S% and c o n s i s t s of a n a l y z i n g :
- 3 s e t s o f t r i p l i c a t e a n a l y s e s :
- 2 R e p u c a t e s p i k e s :
- 1 i n d e p e n d e n t r e f e r e n c e , s t a n d a r d ;
- 4 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d u s ing t h e s a m p l e p r e p a r a t i o n m e t h o d ) :
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; a n d
- 1 R e a g e n t S t a n k .
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S u m m a r y o f
Q u a l i t y A s s u r a n c e / Q u a l i t y C o n t r o l P r o c e d u r e s ( Q A / Q C )

E ~ C bas e s i t s s u a i i t y a s suranc e p r o t o c o l s o n t h e f o l l o w i n g g o v e r n m e n t g u i d e l i n e s :
. ' H a n c b c o k f o r A n a l y t i c a l Q u a l i t y C o n t r o l i n w a t e r a n c W a s t e w a t e rL a b o r a t o r i e s ' . E P A - 6 G Q / 4 - 7 S - G I 9 , M a r c h 1379;
. N a t i o n a l E n f o r c e m e n t I n v e s t i g a t i o n C e n t e r P o l i c i e s , a n d P r o c e d u r e s m a n u a l ;£ P A - o o O / 9 / 7 9 / 0 0 ( - R October 1979;
. t h e r e c o m m e n d e d g u i d e l i n e s f o r E?A M e t h o d s 624 and 625. ( F e d e r a l R e g i s t e r .Decemoer 3. t S ? 9 ; u p d a t e d on O c t o b e r 2 6 . 1 9 6 4 ) ;
. "Manual o f A n a l y t i c a l M e t h o d s f o r t h e A n a l y s i s o f P e s t i c i d e s i n H u m a n s a n dE n v i r o n m e n t a l S a m p l e s , " E?A 600/3-60-038. J u n e 1980;
. ' D e t e r m i n a t i o n c f 2 . 3 . 7 . S - T C C O i n S o i l a n d S e d i m e n t " E 3 A . R e g i o n V I I . K a n s a sC i t y . S e p t e m b e r 1983;
. O r g a n i c A n a l y s i s : M u l t i - m e d i a , M u l t i C o n c e n t r a t i o n - I F S W A 8 4 - A 2 6 7 ; a n d
. Oioxm A n a l y s ; s : S Q i l / S e d i m e n t M a t r i x ; M u f t i - C o n c e n t r a t i o n ; S e l e c t e d I o nM o n i t o r i n g w t h J a r E x t r a t i o n P r o c e d u r e - I F B W A 6 4 - A 0 0 2

H o w e v e r , w e have m o d i f t e a o u r p r o t o c o l s t o p r o v i d e a h i g h e r l e v e l o f C A / Q C than t h e g u i d e l i n e srequire. For e x a m p l e , we a n a l y z e a h i g h e r than required number o f q u a l i t y c on t ro l s a m p l e s andw e p a y e s p e c i a l l y c a r e f u l a t t e n t i o n t o t h e c e r t i f i c a t i o n o f t h e " r e f e r e n c e s t a n d a r d " c o m p o u n d swe use in a n a l y s i s . B e l o w are l i s t e d the key Q A / O C e l e m e n t s for the m e t h o d s we uses.
A n a l y s i s o f V o l a t i l e _ 0 r q a n i c C o m p o u n d s b y G a s C h r o m a l o g r a o h y / M a s s S p e c t r o m e l r y

- Eacn b a t c h of 13 s a m p l e s c o n s i s t s o f 9 cu s tomer s a m o t e s (at a max imun). one b l a n ks a m p l e , one s p i k e d b l a n k , one s p i k e d s a m p l e and one r e o i i c a t e s a m p l e . Thi s amount s t o a30% d u a l i t y control f a c t o r .
- T h r e e s u r r o g a t e c o m p o u n d s are a d d e d to each s a m p l e in the b a t c h o f 13.
- A b l i n c q u a l i t y c o n t r o l s a m p l e i s i n t r o d u c e d t o th e l a b o r a t o r y f or a n a l y s i s on a w e e k l ybasi s .
- Each GC/MS i s checked and r e t u n e d . i f nece s sary, a t th e b e g i n n i n g o f each day t oensure t h a t i t s p e r f o r m a n c e o n b r o m o f l u o r o b e n z e n e ( E F B ) m e e t s t h e E P A c r i t e r i a .
- A c a u s a t i o n curve f o r q u a n t i t a t i o n i s p r e p a r e d u s ing a m i x t u r e o f V o l a t i l e O r g a n i cP r i o r i t y P o l l u t a n t " s t a n d a r d s " a t a minimum o f 3 d i f f e r e n t c o n c e n t r a t i o n s a n d u s ing am i x t u r e o f 3 i n t e r n a l s t a n d a r d s a t a c o n s t a n t c o n c e n t r a t i o n .
- T h e c a l i b r a t i o n curve i s v e r i f i e d w i t h a m i x t u r e o f p r i o r i t y p o l l u t a n t s t a n d a r d s everyday. I f t h e r e s p o n s e f a c t o r s vary g r e a t e r than 25%, t h e i n s t r u m e n t must b er e c a l i b r a t e s .

A n a l y s i s o f O r g a n i c , . C o m p o u n d s E x t r a c t e d I n A c i d o r B a s e / N e u t r a l S o l u t i o n s b y _ _ G a s

- Each b a t c h of 2C s a m p l e s c o n s i s t s of 16 cu s t omer s a m p l e s (at a m a x i m u m ) , one b l a n ksamoie. o n e sc iked b l a n k ( f o r w a t e r m a t r i c e s ) , o n e s a m p l e s p i k e d w i t h t h e p r i o r i t yc o n u t a n t s i a n c a r a m i x t u r e and a d u p l i c a t e cus tomer s a m p l e . This amount s to a 20%q u a n t y c o n t r o l f a c t o r .
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M e t h o d o l o g y

f o r
G C / M S A n a l y s i s o f P r i o r i t y P o l l u t a n t C o m p o u n d s

e T . c t o y e d m t ^ e G C / M S a - o i y s - s f c r p r i o r i t y c c H u t a r s t s a r e e s : a c i ' s ^ f i - 3 £ 2 Am e t h o d s . £ ' C i G c c m c n a ^ C e w i t h t h e i n s t r u m e n t i a ~ • > ne ter s" a n d c s r f c r m a n c s c r i t e r i a O f t h ee o C ' i s n e d : m e t h o d s w a s ac^ievec. ( n sc^e cases, t h e p r e c i s e a m o u n t s o f s a m c t e usss a n c t h es s i r c e har.c:;rg p r o c e d u r e s v a r y w i t h t h e c c m c i e x i t y C f t h e s a m c i e m a t r i x . C u a n t a t i v eice^.t s c a t ' O f . c * t h e c n c n t y p c n - j t s - M s v / a s p e r f c r ^ e s u s i n g t h e r e l a t i v e r e i e n n c n t i m e s , t h er e i a i i v e a c - j n c a n e e O f t h r e e c h a r a c t e r i s t i c ions a">c t h e acuncance r a u c s . T h e e n t i r e masss c e c ' . ' u r n w a s "evieweo t o c o n f i r m each i c e n t i f i c a t i c n . Q u a n t i t a t i v e a n a l y s t s o f c e t e c t e accrr.ccuncs was o e r f o r m e d cy u s ing a re soonse f a c t o r g e n e r a t e c by a m a j c r c h a r a c t e r i s t i ci on o f t h e s p e c i f i c c c m p o u n a ana an i n t e r n a l s t a n c a r d .
Ccmccunas . i n a - a a i t i o n t o t h o s e o n t h e p r i o r i t y p o l l u t a n t l i s t , were i d e n t i f i e d t h r o u g h ac c n - i c u t e r - a i a e d s earch o f t h e N £ $ - E = A s p e c t r a ncrary . A f t e r review t h e i d e n t i f i c a t i o n s a r ei n c ' u c e d i n a s e p a r a t e t a o u i a t i o n a n a l a o e n e d " t e n t a t i v e l y i d e n t i f i e d " .
Volatile Priority Pollutant C&mocunas
F o r t h e a n a l y s i s o f V o l a t i l e c n c n t y p o l l u t a n t s i n a s o i l m a t r i x , a m o d i f i e d v er s ion o f E P Af v i « ! h O G 62« was use-2. The m c c i f i c a t i c n can be t e s u r n m a r i t e d a s f o l l o w s : 1-3 gm o f the s o i i cs a m e ' s a r e w e i c n e d i n t o a I S m i hycc via*. T h e v ia i i s s e a t e d i m m e d i a t e l y w i t h a t e f i c n - o a c ^ e ds - i i c c r e s e c t u m . A s o l u t i o n c o n t a i n i n g 3 i n t e r n a l s i a n a a r a s i s i n j e c t e d t h r o u g h t h e s s c t u mc n t c the sarrcie. The vial i s a t t a c h e d to the P - j r g e ana T r a o samcier in s e r i e s w i t h a S mic r g a n c - t r e e w a t e r t r a o . T h e sarro i e v ia i i s h e a t e d a t 6 0 d e g r e e s C e n t i g r a d e f o r 2 0 m i n u t e s .A n i n e r t g a s sweeos t h e v o l a t i l e o r g a n i c c o m p o u n d s t h r o u g h t h e w a t e r t rao cn t o a s e r p e n tcc iumn wnere t h e y are t r a c c e a W h e n the p u r e e c y c l e i s c o m p l e t e , th e screen* c o l u m n i sh e a t e d a n c c a c k f i u s n e a w i t h h e l i u m t o d e s e r t ) t h e p u r g e a c i e o r g a n i c c c m p c u n a s o n t o a g a sc h r c m a t c g r a p h . t c c o lumn. T h e g a s c h r o m a t o g r a p h i s t e m p e r a t u r e p r o g r a m m e d t o s e p a r a t e t h ep u r g e a o i e m i x t u r e . T h e s e o a r a t e d p u r g e a b i e c o m p o n e n t s a c e then i d e n t i f i e d a n d q u a n t i t a t e du s i n g a c o m p u t e r i z e s mass s p e c t r o m e t e r . . _____.. . -
AGia. S a s e / N * u < ^ j / a n t f Pe s r / c / t f e Priority Pailuttnt Compounds
F c r t h e a n a l y s i s o f t h e A c : d . E a s e / N e u t r a l a n d P e s t i c i d e p r i o r i t y p o l l u t a n t s i n a s o i l m a t r i x , amod- . ' s ca t i cn c t EPA M e t h o c 625 was used. The m e t h o d can b e s ummar iz ed a s f o l l o w s : A 30cm s emi-wet so i l s a m p l e i s s o x h i e t e x t r a c t e d w i t h a 1:1 m i x t u r e o f a c e t o n e ana hexane. Thea c e t c n e i s t h e r m a l l y s t r i p p e d . T h e r e m a i n i n g hexane e x t r a c t i s d i l u t e d t o 2 0 0 m l w i t hm e t h y i e n e c h t o n c ' e a n d t w i c e e x t r a c t e d w i t h a n aqueous N a O H s o l u t i o n f o l l o w e d b y a ne x t r a c t i o n w i t h d e i o n i z e c w a t e r . T h e m e t h y i e n e c h l o r i d e e x t r a c t i s cried a n d c o n c e n t r a t e d t oa 1 m i f i n a l vciume. T h i s c o n c e n t r a t e i s i n j e c t e d i n t o 3 G C / M S i n s t r u m e n t c o n f i g u r e d f o r t h ea n a l y s i s o f E a s e / N e u t r a l p r i o r i t y p o l l u t a n t c o m p o u n d s . T h e r e m a i n i n g acueous e x t r a c t s a r eccmc;nec ana th e pH a d j u s t e d t o a v a l u e l e s s than 2 . The acueous p h a s e i s s e r i a l l y e x t r a c t e dw i t h 3 a i i o u o t s o f m e t h y i e n e c h l o r i d e . T h e m e t h y i e n e c h l o r i d e e x t r a c t s a r e d r i e d ,c o n c e n t r a t e d t o a 1 m i f i n a l v o l u m e . T h e c o n c e n t r a t e i s i n j e c t e d i n t o 2 G C / M S i n s t r u m e n tc c n f . g u r e c f c r t h e a n a l y s i s o f acid e x t r a c t a b i e p r i o r i t y p o l l u t a n t c o m p o u n d s .
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Organic A n a l y t i c a l M e t h o d o l o g y

I ' u r g e a h l e s
I t i t s u /
A f t I d s

P h e n o x y H e r b i c i d e s
T o t a l Organic H a l o g e n ( T O K JT r i h a l o m e U i a n e s ( T H M )
D i o x i nI ' u r g e a h l e H a l o c s r h o n sP i t r g e a h t e A r o m a t f o s
A c r a l d i i & A e r y i o n i l r l l e
t ' h e n o l s h y G C
I t e n z l d i n e s
r i f l t t a l a i e E s t e r sI I t t r o s a m i n e sII 1 1 ros roma t i e s / I s o p h o r n n e
I ' c i f y i u i c l e a r A n o m a l i e sH a l o e l h e r s
C h l o r i n a t e d H y d r o c a r b o n sO r j j a n o p h o s p h o r n s P e s t i c i d e s
T r i a z r n e P e s t i c i d e s
R e f e r e n c e s

N o t i t i n n I
( t u f t s D e t e n t i o n M m i

t i j j / 1i i g / lu [ i / tt r ^ r / I
"(!"/'i t g / l
t i [ j / ;
r t E > / fn g ' / iH f f / i
t t g / l» [ f / i' u r / ii i f f / i« f f / iU E J / I
i l £ / t
l l g / tt r ^ / ln g / i
l t f f / 1

in(1
10n

5ii
0
01i n ninn

10iiolnan

.01

.01

.005A\I

,i

.5
,02
,1
.1

E l c f e r e r m e *
< 5 c T r a p G O / M S

l ! x l r a c ( t o n / ( 3 C / M S
K x t r a c l l o n / G C A T SK x t r a c t l o n / G C / K C DK x t r t t c l l a n / G C / M SK y l r a c t l o n / G C / K C DA r i s a r p t t o n / C o i i t o m e t r i c
K x l p f t c t l o n / G C / K C nI ' n r ^ e & T r a p G C / M S
K x l r a c l i o n / G C / M S / E C n

K x t p a e t l o n / G C / H Ol i x l n i e U o n / I I P L O
K x l r n n d o n / G C / N P l )
K x t P E t c t f o n / G C / F i . )
K x l p a c l i o n / i r P I * C
K x l r a c t l o n / G C / H e l t
K x t r a c t l o n / G C / K C DK x t r a o t i o n / O C / M I ' E )
K x t p a c t t o n / G C / N P I >

o c / i - c n

I l o t ! I k l o .
M a x i m u m

wV
G 2 5
625S O S
G 2 5

( 2 )4 5 0 . 1 ( 3 }
H )
( • I )G t 3

f i f l l
602
f i ( S 3
f i 0 4
G 0 5
f i O f i
(107f i n af i l On i l
f i t 2

G 2 2 ( 5 )
( G )

„
12
12
13
12
1-1
15
H
Hin
11
17
18H i
t ! )
12
20
12
20
17
12
12
12

H d f i y s
7 d n y s / 4 f l d a y s
7 d n y s / - M ! c t f i y s7 d i v y s / 4 0 d f i y s
? d a y s / 4 0 d a y s7 d a y s / 4 0 d»ys-
H dr ty s14 d t i y s
7 d a y s / 4 0 d a y s
14 days14 ( t o y s
U d a y s
7 d » y s / 4 f l t l n y s
7 t S y n s / 4 0 d n y s
7 t i t t y s / 4 f ) d a y s
7 d » y s / 4 ( ] ( f a y s
7 ( h t y u / ' H ! d a y s
7 d a y s / 4 0 d a y s7 f t ( i y s / 4 0 d n y s
7 d n y s / 4 f l d a y s
7 d n y s / 4 0 d a y s7 < l £ i y s / 4 f l d a y s

0 ) r e r i c r i ! _ R § S ? s t e r , V o l . 4 4 , N o . 233 , M o n d a y , Dec ember 3 , 1979.
( 2 ) " M e t h o d f o r C h l o r i n a t e d P h e n o x y A c i d l l e r b t c i d c s i n I n d u s t r i a l E f f l u e n t s 1 1 , F e d e r a l J R c g [ s t e r , V o ! . 3 8 , N o . 7 5 , P a r t I E .^ 3 ) " T o t a l Organic H a l i d e 1 1 , U S I - P A - R M S U C i n c i n n a t i , N o v e m b e r , 1D80.
(4) f e d e r a n i e g J s t e ^ Vol . 44 , No. 2 3 1 t T h i c i c d a y , N o v e m b e r 2& , 1079, A p p e n d i x , Part I.
( 5 ) " M e t f t o d 6 2 2 - 6 r g a n o p h o s p I t o r u s P e s t i c l t l e s " , P r o p o s e d E P A M e t h o d , 3 0 4 ( h ) C o m m i t t e e ,( g j Feder«y| eg | s t e r f V o l . 3 8 , H o . 7 5 , I J 1 7 3 .

c
N o t e s i

* N o m i n a l values are (he best a ch i evab l e w i t h the l i s t e d n n n t y t t c r n t me thod fop a t y p f c n l c o m p o n e n t . I n t e r f e r e n c e s in s p e c t r e s a m p l e s may r«stiUi n a h i^ t i c r d c t c c h ' a t i l i m i t , j. |iJ A p p l i c a b l e t o N P D K S W n s l e s a s t t p d a t e r t b y Robert C . H o o t h , D i r e c t o r , E M S I . - C l n e t a n n t t , S e p t e m b e r 2 2 , 1981. W h e r e t w o t i m e s a r e Rivon, I h rf t r s t p f i f e r g t o t i i o t i m e t n n x l r j i e t i o n , t l t f t s e t n o I K I l e v t h e t i m o o f ( r t s t n i n i o n t n l n n n l y s l s .
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i t a s e / N e t i l r n i sA c i d sU r g t m o o h l o p i n e P e s t i e i d e s / P C B ' s
P h a n o x y H e r b i c i d e sT o l a ! Organic H a l o g e n ( T O X )T r r h a E o u i e t h a n e s ( T I I M )
I M o x i nP u r g e a h l e H a S o c a r b o n s
P w g e a b t e A r o r n a t i c sA c r o E e t n < 5 c A c r y l o m l r i l e
P h e n o l s hy GC
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Organic A n a l y t i c a l M e t h o d o l o g y
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E x t r a c t i o n / G C / E C D
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f i ' 2 5
625608G 2 5
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( ' 0( 4 )

6UG 0 1
f > 0 2
f i d 3
605C O G
O f l Tf i O Df i l OC M
f i ! 26 2 2 ( 5 )( G )

P r e s e r v n t i o n

n
12
12
13
12
1415
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11
1Gni?
18nil a
12
20
12
20
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12
12
12

M a x i m u m 00
14 ( t o y s
? d a y s / ( H l days
7 d a y s / 4 0 . lays7 d a y s / 4 0 < h t y s
7 c t s y s / 4 0 i l a y s
7 d a y s / 4 t t d a y s
!4 d a y s
14 days
7 d a y s / 4 0 d a y s
14 d a y s
14 d a y s
14 d a y s7 c t « y s / 4 n
7 t l y a s / ' I O
7 d n y s / 4 f ) day s
7 ( l a y s / 4 0 c l a y s
7 d n y s / 4 0 d n y s
7 c l a y s / 4 0 d a y s
7 d a y s / 4 0 d a y s
7 d n y s / 4 0 d a y s
7 d a y s / 4 0 d a y s
7 d a y s / 4 El days

£*> f e d e r a l R e g i s t e r , V o l . 44 , No. 233, M o n d a y , December 3 , J 9 7 9 .
( 2 ) " M e t h o d f o r C h l o r i n a t e d P h e n o x y A c i d H e r b i c i d e s i n I n d u s t r i a l E f f l u e n t s " , F e d e r a l R e g i s t e r , V o l . 3 8 , N o . 7 5 , Par t I I .( 3 ) " T o t a l Organic H a t i d e " , U S E P A - E M S L , C i n c i n n a t i , N o v e m b e r , 1980.
(4) F c d e r a I _ U e g i s t e r , V o l . 44 , No. 231 r T h u r s d a y , N o v e m b e r 29 , 1979, A p p e n d i x , Part I.
( 5 ) " M e t h o d 6 2 2 - 6 r g a n o p h a s p h o r u s P e s t i c i d e s " , P r o p o s e d E P A M e t h o d , 3 0 4 ( h ) C o m m i t t e e .
C G ) F e d e r a y t e g l s t e r , V o l . 3 8 , N o . 7 5 , 1973.
N o t e s '— — — (N o m i n a l v a l u e s a r e t h e best a c h i e v a b l e w i t h t h e i t s t e d a n a l y t i c a l m e t h o d f o r a t y p i c a l c o m p o n e n t . I n t e r f e r e n c e s i n s p e c i f i c s a m p l e s m a yi t i a h i g h e r d e t e c t i o n l i m i t . i

i il * A p p l i c a b l e t o N P D B S W a s t e s a s u p d a t e d b y Robert C . B o o t h , D i r e c t o r , E M S L - C i n c t n n a t i > S e p t e m b e r 2 2 , 1981. W h e r e t w o t i m e s n r e £ i v i > n , t h e
f i r s t r e f e r s t o t h e tune t o e x t r a c t i o n , t h e second t o t h e t i m e o f I n s t r u m e n t a l a n a l y s i s .
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f f L A 1

Organic A n a l y t i c a l M e t h o d o l o g y ( c o n t i n u e d )

P r e s e r v a t i o n B o t t l e N o .
H

17

15

16

19

1 2 , 1 3 , I * "

20

15

P a r a m e t e r G r o u p
P u r g e a b f e s

P u r g e a b l e s

P u r g e a b l e s

E x t r a c t a b l e s

E x t r a c t a b l e s

E x t r a c t a b l e s

E x t r a c t a b f e s

T O K

f t o t t l e
40 ml g l a s s w i t h t e f l o nl i n e d s i l i c o n e s e p t u m c a p
40 ml g l a s s w i t h t e f l o nl i n e d s i l i c o n e s e p t u m c a p
40 ml g l a s s w i t h t e f l o nl i n e d s i l i c o n s s e p t u m c a p
1 l i t e r g l a s s w i t h t e f l o nl i n e d cap
I l i t e r g l a s s w i t h t e f l o nl i n e d cap
I l i t e r g l a s s w i t h t e f l o nl ined cap
1 l i t e r g l a s s w i t h t e f l o nl i n e d cap
2 5 0 m l g l a s s w i t h t e f l o nlined cap, s ing l e

I l i t e r g l a s s w i t h t e f l o n
l i n e d c a p , quad.

P r e s e r v a t i o n

( t h t o s u I f a t e M f C L p r e s e n t )
4 ° C , M C I t o p l [ l e s s than 2( t l i i o s u l f a t e ; t C l ? p r e s e n t )
4 ° C , a d j u s t p H t o < f - 5( t h i o s u f f a t e i f C L p r e s e n t )

( t h t o s u l f a t e i f C L p r e s e n t )
4*C, a d j u s t pi I to 2 - 7( t h i o s u t f a t e i f C L p r e s e n t )

' f ° C , s tore i n dark( t h i o s u l f a t e i s C L p r e s e n t )
4 ° C , s t o r e i n d a r k( t h t o s u l f a t e i f C l - p r e s e n t )
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morganic A n a l y t i c a l M e t h o d o l o g y
N o m i n a l IU n i t s D e t e c t i o n L i m i t 5 ' M e t h o d o l o g y R e f e r e n c e

P r e s e r v a t i o n M a x i m u m
J V o t t l e N o . t t

I C P E m i s s i o n S p e c t r o s c o p y '
1 C I * E m i s s i o n S p e c t r o s c o p yI C P E m i s s i o n S p e c t r o s c o p yI C P E m i s s i o n S p e c t r o s c o p y
M a n u a l T i t r i m e t r i c , t i g ( N O , ) -A u t o m a t e d C o l o r i m e t r i cF e r r i c y a n i d eE l e c t r o d e
M a n u a l T t l r b t d i r n e t r i c
A u t o m a t e d C o l o r i m e t r i c M T B
T i t r i m e t r i c
T i t r i m e t r i c
T i t r i m e t r i cC a l c u l a t i o nM a n u a l Cd R e d u c t i o n -C o l o r i m e t r i c
A u t o m a t e d Cd R e d u c t i o n -Color ime t r i cC a l c u l a t i o nC a l c u l a t i o nC a l c u l a t i o n

, P r o p o r t i o n a l C o u n t e rI P r o p o r t i o n a l C o u n t e r} S e p a r a t i o n - C o u n t e r| S e p a r a t i o n - C o u n t e r
F l u o r i t n e t r i c

3333
1-325. 3 / 2 - 4 0 7 B
1-325.2
l - 3 7 5 . 4 / 2 - ' ; 2 6 C
1-375.2
1-310. 1 / 2 - W 3
I - 3 I O . 1 / 2 - 4 0 3
1 - 3 1 0 . 1 / 2 - 4 0 3

1-353. 3 / 2 - 4 1 8 C
1-353.2
2 - I 0 4 C2 - I 0 4 C

2-7032-7032-705
2-707
4-B2907-75

4
4
4
1
iIII
1
1
l
2
2

-

55555

6 m o n t h s
6 m o n t h s
6 m o n t h s
6 m o n t h s
28 d a y s
28 d a y s
28 c f a y s
2S d a y s
28 day s
14 day s
14 days
14 d a y s

28 c l a y s
28 days
—

6 month s6 m o n t h s
6 m o n t h s6 m o n t h s
6 m o n t h s

0 1 1 4 7 3



iI n o r g a n i c A n a l y t i c a l M e t l K x I o I o g y ( C o n t i n u e d )

P a r a m e t e r N o m i n a lD e t e c t i o n L i m i t ' M e t h o d o l o g y R e f e r e n c e P r e s e r v a t i o nB o t U e N o .
M a x i m u m

I N O R G A N I C P A R A M E T E R S( C o n t i n u e d )

Totaf P h o s p h o r u s as P 0.06

S i t t c a a s SiO* r n g / In t g / lB i o l o g i c a l Oxygen Demand n i g / IC h e m i c a l Oxygen Demand m g / 1T o t a l Organic CarbonA m m o n i a as N
T o t a l K j e l d a l t E N i t r o g e n

DJ<b T o t a l Organic N i t r o g e nOil and Grea s eF r e e C y a n i d e
T o t a S C y a n i d eP h e n o f i c sF e c a l C o l i f o r mT o t a l C o l i f o r mBromideResidual Chlor ine
H e x a v a l e n t C h r o m i u mC o l o rH a r d n e s s as CaCO,Nitri t e a s N
S u l f i d eS u U t t e
M E i A S ( S u r f a c t a n t s )T u r b i d i t y

m g / l
m g / l

as N m g / l
as N m g / li n g / !( n g / t

r n g / lm g / lC o l o n i e s / 100 mlC o l o n i e s / 1 0 0 ml
m g / lm g / S
m g / lu n i t sm g / l
m g / l
m g / l
m g / lm g / l
N T U

0.010.1
t
2
5O . IO . I
O . I
0.1
O . I0.1I
0.01
0.01
0.011I
O . I
0.05
O . O i55
0.01
0.05
2
O . I
0.1

D i g e s t i o n ; I C P Emi s s i onS p e c t r o s c o p y
D i g e s t i o n - C o l o r i m e t r i o
I C P E i r m s s i o n S p e c f r o s c o p y
C o l o r t t n e t r i cD i l u t i o n E i o t t l e - D.O. Probe
M i c r o C o t o r i m e t r i cO x i d a t i o t i - l n f r a r e d A l > s o r p t i o nE i l e c t r o c l e
A u t o m a t e d C o l o r i m e t r i c
D i g e s t i o n - E l e c t r o d eDige s t i on - C o l o r i r r i e t r i cC a l c u l a t i o n ( T K N - N l l 3 )
F r e o n E x t r a c t i o n - G r a v i m e t r i cC h l o r i n a t i o r i - D t s t t l l a t E o n -C o t o r i r n e t r i cD i s t i l l a t i o n - C o l o r i m e t r i cD i s t i l l a t i o n - C o t o r i t n e t r i cMembrane F i t t e r
M e m b r a n e F i t t e rC o l o r i m e t r i cA m p e r o m e t r i c
C o l o r i m e t r i cP t - C o C o l o r i m e t r i cC a l c u l a t i o nC o l o r i m e t r i c
T t t r i r n e t r i c - E l e c t r o d e
T i t r i m e t r i cC o l o r i m e t r i c
T u r b i d i r n e t e r

t - 4 . 1 . 4 ; 3
l - 3 f > 5 . 2 ; l - 4 2 4 r t l ;

31-370.1; 2-425C1-405. 1; 2-507
1-410.4; 2-508A
1 - 4 1 5 . 1 ; 2-5051-350.3; 2 - * l 7 E
1-350.1
1 - 3 5 1 . 4 ; 2-4 20tt1-351.2
1 - 4 1 3 . 1 ; 2-503A
1-335. 1 ; 2 - 4 I 2 F . D1-335 .2; 2 - 4 1 2 1 1 , 1 )
1-420.1; 2 - 5 l Q A , ( 5
2-909C
2-909A
2-405
1-330.2; 2-408C
-218.4; 2 - 3 1 2 B
- H O . 2; 2-204 A

2 - 3 1 4 A
-354 .1; 2-419
-376.1; 2-427B.D
-377.1; 2-428
-425 .1; 2 - 5 I 2 A

1-180.1; 2-214A

4
24
I
12
22
2
2
2
3
6
6
2
8
S
1
I
I1
4
1
7iil

4
2ftIi2
22
2
2
2

22 da> s
28 t U y s
28 d a y s
28 cKiys48 hours
28 c l a y s
28 d a y s
2 8 ( f a y s
28 c t a y s
2S d a y s
28 days
28 day s
14 d a y s
14 d a y s
28 d a y s
A S A P
A S A P
28 d a y s
A S A P
24 hours
$8 hours
6 month s
48 hours
7 d a y s
A S A P
08 hours
$8 hours

• 0 1 1 4 7 4



I n o r g a n i c A n a l y t i c a l M e l l K K f o t o g y ( C o n t i n u e d )

N o m i n a l

03
O

P a r a m e t e r
T R A C E M E T A L S 0

A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mt ioron
C a d m i u mC h r o m i u mC o b a l t
C o p p e r
I r o nLead
Manganes eM e r c u r yM o l y b d e n u m
N i c k e l
S e l e n i u mS i l v e rS t r o n t i u m
T h a l l i u m
T i nT i t a n i u mV a n a d i u mZ i n c

I N O R G A N I C P A R A M E T E R S
p H
S p e c i f i c Conduc tanc e a t 2 5 f t CT o t a l Di s s o lv ed S o l i d s
T o i a ! S u s p e n d e d S o l i d sT o t a l S o l i d sT o t a l V o l a t i l e S o l i d s
O r t h o - P h o s p h a t e as P

U n i t s D e t e c t i o n L i m i t i M e t h o d o l o g y R e f e r e n c e
P r e s e r v a t i o nB o t t l e N o .

M a x i m u m

m g / 1t n g / lm g / 1
m g / l
i n g / Im g / l
m g / l
r n g / Im g / l
m g / 1
m g / tm g / l
r n g / tm g / lm g / l
m g / l
m g / l
m g / l
i n g / Ir n g / 1
m g / 1
m g / l
r n g / 1
r n g / 1

0.050.0020.002
0.005o.oot
0.0040.002
0.005
0.0030.002
0.05
0.025o.oot
0.005
0.0002
0.0050.01
0.002
0.003
0.0050.002
0.030.002 !
0.002
0.004

u n i t s 0.01u m h o s / c m 1m g / 1 t O
i r i g / I 2m g / [ 10
nig/I 10m g / 1 0.01

S C P E m i s s i o n S p e c t r o s c o p y
F u r n a c e A t o m i c A b s o r p t i o n
F u r n a c e A t o m i c A b s o r p t i o n
I C P E m i s s i o n S p e c t r o s c o p yI C P E m i s s i o n S p e c t r o s c o p yI C P E m i s s i o n S p e c t r o s c o p yI C P Emission S p e c t r o s c o p y

I C P E m i s s i o n S p e c t r o s c o p yI C P E m i s s i o n S p e c t r o s c o p y
I C P E m i s s i o n S p e c t r o s c o p y
I C P E m i s s i o n S p e c t r o s c o p yI C P E m i s s i o n S p e c t r o s c o p yF u r n a c e A t o m i c A b s o r p t i o n
I C P E m i s s i o n S p e c t r o s c o p y
C o l d V a p o r A t o m i c A b s o r p t i o nI C P E m i s s i o n S p e c t r o s c o p y
I C P E m i s s i o n S p e c t r o s c o p yF u r n a c e A t o m i c A b s o r p t i o nI C P Emission S p e c t r o s c o p y
I C P E m i s s i o n S p e c t r o s c o p y
F u r n a c e A t o m i c A b s o r p t i o n
I C P Emi s s i on S p e c t r o s c o p yI C P E m i s s i o n S p e c t r o s c o p y
I C P Emi s s i on S p e c t r o s c o p yI C P Emi s s i on S p e c t r o s c o p y

M e t e rB r i d g e
G r a v i m e t r i c , I 8 Q ° C
G r a v i m e t r i c , 1 0 5 ° CG r a v i m e t r i c , 1 0 5 ° C
G r a v i m e t r i c , 5 5 0 ° CS i n g l e Reagen t C o l o r i r n e t r i c

3
1 - 2 0 f t . 2
1-206.2
3
333
33
3331-239.2
3
1-245.1331-270.2
331-279.2
3333

1 - 1 5 0 . 1 ; 2-423
1 - 1 2 0 . I ; 2-205
1 - 1 6 0 . 1 ; 2-207B
1-160.21-160.31-160.4
1-365.2; 2-424F

4
4
4
4( f
4
4
4
4
4
4it
4
4
fy
4
4

6 month s
6 m o n t h s
6 m o n t h s
6 m o n t h s6 m o n t h s
6 m o n t h s6 months
6 m o n t h s6 m o n t h sf* m o n t h s
6 m o u t h s6 m o n t h s
6 m o n t h s
6 m o u t h s
6 m o n t h s
6 m o n t h s
6 m o n t h s
6 m o u t h s
6 months
6 m o n t h s
6 m o n t h s
6 m o u t h s
6 m o n t h s
6 m o n t h s6 m o n t h s

A S A P
28 d a y s7 d a y s
7 d a y s7 d a y s
7 d a y s
4S hours

0 1 1 4 7 5



K O C K Y M O U N T A I N A N A L Y T I C A L U U J O U A T O !
I n o r g a n i c A n a l y t i c a l M e t h o d o l o g y ( C o n t i n u e d )

H e f e r c t i c c s i
( 1 ) " M e t h o d s f o r C h e m i c a l A n a l y s i s o f W a t e r a n d W a s t e s " , K P A - 6 G G / 4 - 7 9 - Q 2 0 , E M S I . , C i n c i n n a t i , 1979.
( 2 ) " S t a n d a r d M e t h o d s f o r t h e E x a m i n a t i o n o f W a t e r a n d W a s t e w a t e r " , I 5 t h E d i t i o n , A P H A , 1980.
( 3 ) 4 0 C F R 136.3, T a b l e I t . j
( 4 ) " A n n u a l H o o k o f A S T M S t a n d a r d s " , Part 3 1 , W a t e r , I 9 8 Q . ;

i
N o t e s *iB N o m i n a I value s a r e t h e best a c h i e v a b l e w i t h t h e l i s t e d a n a l y t i c a l m e t h o d . I n t e r f e r e n c e s i n s p e c i f i c s a m p l e s m a y r e s u l t i n ah i g h e r d e t e c t i o n l i m i t . i
' ' A p p l i c a b l e t o N P D E S was t e s p s u p d a t e d b y Robert C . B o o t h , D i r e c t o r , K M S L - C i n c f n n a t t , S e p t e m b e r 2 2 , 1981.
c D i g e s U o n procedure 1-4.1.4 used for e l e m e n t s d e t e r m i n e d by ICP Emission S p e c t r o s c o p y when d e t e r m i n i n g t o l n l in c ln i s .
D i g e s t i o n pro c edure s f o r g r a p l t i t e f u r n a c e e l e m e n t s i n c l u d e d w i t h r e f e r e n c e

6 / 5 / 8 G

0 1 1 4 7 6



B o t t l e H o .

03

n

12
!3
!4
15

C1",F" P S 0 4 t T o t . A I k . f C O A l k . , I I C O ^ A l k . ,
S i O 2 , H O I ) , l l r ~ r r e s . C 1 2 , C r " 1 C \ c o l o r , N O £ t S O j j ,
O H " A l k . , p t l , spec. cond., T D S , T S S , T S , T V S , o-PO4

M D A S , T u r b i d i t y . j
T o t . P , C O D , T O C , N I U , T K N , T O N , P h e n o l i c s !KO 3 + N0 2 .
G & G

C o n t a i n e r
5 0 0 m l / p o l y

P r e s e r v a t i v e
4 ° C

M a , K , C a r M g » A S b , A s , H Q , H e f B , C d , C r , C o , !C u , F e , P ! i , R I n , I I f f , M o , N i , S e , A f f , S r , T I , S n , T I , .V , £ n , I C P , H a r d n e s s f

A l p h a , Beta, R a 2 2 G
r U a 2 2 8 , U

F r e e C M , T o t . C M
S u t f i d e
F e e a l G O ! ! . , t o t a l c o l l .

V G A , p u r g e n h l e o r g n n l c s , T E E M

B / N A
P e s t . / P C B
H e r b i c i d e s
T O X

1 l i t e r g l a s s

1 l i t e r g l a s s

500 ml p o l y

2 m l 5 0 % H 2 S O 4 , 4 ° C

4 ml 50%
H 2 S O 4 , 4 ° C

5 ml 5 0 % H N O 3

1 l i t e r p o l y (no Ua*"l 10 ml 50% H N 0 3g a l l o n p o l y ( w i t h K a " 2 8 ) 2 0 m l 5 0 % H N O 3
500 ml p o l y
250 ml p o l y
8 oz. s t e r i l e

3-40 ml g l a s svia!
1 l i t e r g l a s s
1 U t e r g l a s s
1 l i t e r g l a s s
1 H t e r g l a s s

2 m t 5 0 % N a O H , 4 ° C
I ml I N Zn a c e ta t e ,1 m t 5 0 % N a O H , 4 ° C

4 ° C

4 ° C

E ° C
4 ° C
4 ° C
4 ° C

P r o v i d e u n f t l t c r c d
s n m p t e f o r s o l i d sa n d I t i r o l t H t y .

Do rvot f i l t e r ,
c o l l e c t r f t r e c t l yin b o t t l e .
P r o v i d e s e p a r a t es a m p l e s f o r t o t a l
and d i s s o l v e d
s a m p l e ( f i l t e rb e f o r e a d d i n g t o
b o t t l e ) .

C o l l e c t d i r e c t l y I ns t e r t l e b o t l t e .
C o m p l e t e l y f i l lb o t t l e , l eave noair hubbies .

f 4 0 ; C F R 1 3 6 . 3 T a b l e H .• 1N o t e : C e r t a i n o th er non-rout ine s a m p l e s m a y require d i f f e r e n t p e r s e r v a t i o n t o remove i n t e r f e r e n c e s a s s p e c i f i e d I n 4 0 C F R 1 3 6 . 3 T a b l e H .
l i / 5 / B f i 0 1 1 4 7 7
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A P P E N D I X C
E P A T a b l e s f o r C h e m i c a l / P h y s i c a l P r o p e r t i e s ,F a t e / P e r s i s t e n c e and T o x i c o l o g y

( f r o m A p p e n d i x A E x h i b i t s , S u p e r f u n dP u b l i c H e a l t h Asse s sment M a n u a l ,O S W R Directive 9 2 8 5 . 4 - 1 )
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APPENDIX A
SUMMARY TABLES FOP CHEMICAL-SPECIFIC DATA

A p p e n d i x A contains the f o l l o w i n g six summary dataJ a b l e s ;
Exh*oit A - 1 :Fate Data Physical Chemi ca l , and
E x h i b i tMedia A-2: H a l f - L i v e s i n V a r i o u s

• Exhibit A-3: T o x i c i t y Data for Pot en t ia lI Carcinogenic E f f e c t s -* S e l e c t i o n , ofI I n d i c a t o r Chemical s Only
» Exhibit A-4; T o x i c i t y Data for Potent ia lC a r c i n o g e n i c E f f e c t s - - R i s kCharacterization
• E x h i b i t A - 5 : T o x i c i t y D a t a f o rN o n c a r c i n o g e n i c E f f e c t s - - S e l e c t i o n! o f I n d i c a t o r Chemical s Only

' • E x h i b i t A - 6 : T o x i c i t y D a t a f o rN o n c a r c i n o g e n i c E f f e c t s — RiskCharac t er iza t ion
i T h e s e table s summarize kev quan t i t a t i v e parametersfor more than 300 chemicaU or chemical groups thatwere evaluated as part of the S u p e r f u n d re port ableq u a n t i t y (RQ) a d j u s t m e n t proce s s or the in tra-agency reference dose (RfO) review process. Theses p e c i f i c ch emica l s are i n c l u d e d because of theamounts of readily available toxicity information. T h i sl i s t should not be i n t e r p r e t e d as a c o m p l e t e l i s t ofchemicals of concern at S u p e r f u n d sites. Othersub s tance s may be i m p o r t a n t at c er tain s i t e s .However, this a p p e n d i x covers many toxic chemicalscommonly detected at S u p e r f u n d sites.
C h e m i c a l - s p e c i f i c p a r a m e t e r s l i s t e d in the tab l e sare p r i m a r i l y those r e f e r r e d to in t h i s manual ,al though a l imited amount of other u s e f u l in format ion(e.g.. GAS number, m o l e c u l a r w e i g h t ) i s alsoprovided. Value s for phys i ca l , chemical, and f a t eparame t er s given in E x h i b i t s A-1 and A-2 areprovided for the convenience of the user and havenot been fully peer reviewed within EPA. Conver s e ly ,value s given in E x h i b i t s A-4 and A-6 fora c c e p t a b l e intake level a n d / o r carcinogenic po t encyhave been reviewed within SPA and should general lybe used in the p u b l i c h e a l t h eva lua t i on , process atS u p e r f u n d sites. The sources of values and datat r a n s f o r m a t i o n procedures , if any, are described inth e f o l l o w i n g sections.
In a d d i t i o n to the s ix da ta summary tab l e s describedabove, a list of chemicals for which EPA H e a l t hE f f e c t s Asse s sment documents are a v a i l a b l e i sprovided ;;i Exhibit A-7.

A-1 Exhibit A-1: P h y s i c a l , C h e m i c a l ,and F a t e Data
The p h y s i c a l , , chemical, and f a t e data shown inE x h i b i t A - 1 were e i ther r e c orded d i r e c t l y f r o mstandard secondary references or were derivedbased on i n f o r m a t i o n contained in such re f erence s . Ageneral hierarchy of sources was e s tab l i shed , andvalues were taken f r o m sources in order of thehierarchy. The hierarchy was o rder ed w i t hdocuments d e v e l o p e d s p e c i f i c a l l y f o r t h e S u p e r f u n dprogram at the t op , f o l l owed by other relevant EPAdata c o m p i l a t i o n s , and then general re f erence t e x t sat the bottom. In general, succeeding r e f e r e n c e swere used only when a value could not be obtainedf r o m a r e f er ence higher in the hierarchy. P r i o r i t y wasgiven to more recent sources, and measured valueswere chosen over e s t imated values even if obtainedf r om a source lower on the hierarchy. The hierarchyof sources used to select values for Exh ib i t A-1 isshown below and is l e t t e r e d to correspond with thesources re f erenced in the exh ib i t . More c o m p l e t ereference information for each of these sources is inthe re f erence l i s t f or A p p e n d i x A. A b r i e f d e s c r i p t i o nof the derivation of values 'or each parameter inExhib i t A-1 f o l l o w s the hierarchy l i s t ed below.

A ) E C A O , E P A , H e a l t h E f f e c t s A s s e s s m e n t s ,1985B ) J a b e r e / a / . , 1S84C) Mabey et a/., 1982D) C a l l a h a n et ai., 1979
E) ORD. EPA, 1981R D a w s o n e f a / . , 1980G) Lyinan et at., 1982
H ) O W R S , EPA. 1980I ) W e a s t e r a / . , 1979J ) Verschueren. 1983K) W i n d h o l z e t a/., 1976L) Perry and C h i l t o n . 1973M) OSW. EPA, 19846

N ) O S W . S P A , 1984a
Water . S o l u b i l i t y is the maximum concentration of achemical that d i s s o l v e s in pure water at a s p e c i f i ctemperature and pH. It is a critical proper ty a f f e c t i n genvironmental f a t e and transport . V a l u e s for waters o l u b i l i t y , in m g / l , were recorded in Exhib i t A-1d i r e c t l y u s ing the hierarchy of sources and generaldecision rules outlined abovo. Values are given for aneutral pH and a temperature range of 20 to 30*C.Chemica l s l i s t ed in the literature as being " i n f i n i t e l ys o l u b l e " were a s s i g n e d a s o l u b i l i t y v a l u e o f1,000.0,00..mg/l. . , .....

v-
O

117
C-1



I
Vapor Pressure is a relative measure of the vo la t i l i ty ofa chemical in its pure s tate and is an importantd e t e r m i n a n t of the rate of vaporizat ion f r o m wastesites. V a l u e s for th i s parameter, in ur.its mm Hg, wererecorded d i r e c t l y f r o m the h i erarchy o f sourcesdescribed above. Values are given for a temperaturerange of 20 to 30" C.
Henry's Uaw_ Constant i s another parameter importantin evaluating air exposure pathways. Values for Henry'sL a w Cons tan t ( H ) were c a l c u l a t e d using t h e f o l l o w i n gequat ion and the values p r e v i o u s l y recorded fors o lub i l i ty , vapor pressure, and molecular weight:

TH(attn - m/mofa) =

A.2 Exhibit A-2M e d i a H a l f - L i v e

water solnhiiity(g/m*)
Organic Car_bgn_Parji t io_n Coefficient_(Koc) is a measureof the t endency for organics to be adsorbed by soil andsediment and is expressed as: ^

i_g ^hemiMladsorbefi/kg organic carton ^
ing chemical dissolved/liter of solution c^f

The Koc is chemical s p e c i f i c and is l arg e ly i n d e p e n d e n tof soil properties. Most Koc values in Exhibit A-1 werê *"recorded direc t ly from the above hierarchy of sources. OHowever , some Koc values were e s t imated usings p e c i f i e d in Lyman (1982). Estimated valuesas such.
Q c t a n o l - W a t e r P a r t i t i o n . C o e f f i c i e n t J K o w ) i s ameasure of how a chemical is d i s t r i bu t ed at equilibriumbetween octanol and water. A l t h o u g h Kow is notd i r e c t l y referenced in the text of this manual, it is ani m p o r t a n t p a r a m e t e r and i s used o f t e n in theassessment of environmental f a t e and transport fororganic chemicals. A d d i t i o n a l l y , Kow is a key variableused in the estimation of other properties. For theconvenience of tne user, values for log Kow have beenin c luded in Exh ib i t A - 1 . T h e s e values were recordedd i r e c t l y f r o m the hierarchy o f sources r e f er encedabove.
Sioconc en t ra t e i o o F a c t o r as used in thi s manual is ameasure of the tendency for a chemical contaminant inwater to accumulate in f i s h tissue. The equilibriumconc en tra t i on of a contaminant in f i s h can be e s t imatedby m u l t i p l y i n g (he concentra t ion of the chemical insur face water by the f i s h bioconcentration f a c t o r f orthat chemical. T h i s parameter is therefore an importantdeterminant for human intakes via the aquatic foodi n g e s t i o n route. V a l u e s f o r b i o concentra t i on f a c t o r sshown in Exhib i t A-1 were recorded d i r e c t l y f r o m theabove hierarchy of sources.- ,-,,-.•• - .*<&?£**% r.'-srtittjr .*-.-. •' ......-.-••..-.

Chemical Mam.iv.es are used in thimeasures of persistence, or how lonwremain, in various environmental mempre s en t s values for overall h a l f - l i v e s , •result of all removal processes (e.g., pchemical transformation, and b i o l og i cd f ia c t i n g t o g e t h e r r a t h e r t h a n a £mechanism. All o f th e ha l f - l i f e valueswere recorded d i r e c t l y f r o m two sources.E f f e c t s Asse s sments (ECAO, 1985p r o f i l e s for the RCRA Risk-Cost(OSW, I 9 8 4 b ) , The same source l e t t e nwas f o l l o w e d for Exh i b i t A-2 as for Ejgi
A . 3 E x h i b i t A - 3 : T o x l C l t fP o t e n t i a l C a r c i n o g e n i cSele c t i on o f Indi ca t or C n e m l c j
For the r i sk assessment processmanual, data presented in Exhibit A-3'the selection of indicator chemicals ancrisk characterization. Thes e data weti n f o r m a t i o n contained in the R e p o r t a t _ _data base (OHEA, ^1986). The procecconvert source data to the values givare described b r i e f l y below.

1C percentv;hicris observed. Thi s parameter wasoral and i n h a l a t i o n routes by t a k i n g trw_Potency F a c t o r Est imate (PFE) given \>base (this source d e f i n e s PFE = l£t- 1/PFE). The EDio is in units A
T o x i c i t y Constants vary for d i f f e r e n t exAs such. Exhibit A-3 contains toxicrty cs p e c i f i c to water ( w T c ) and soil ( s T c ) §and a value for air (aTc) for the inhal|(of these cons tants for p o t e n t i a l carcinoon the EDio, standard intake assumrespective media, and a standard bBs p e c i f i c equations and a s sumpt ion s J*the various t o x i c i t y c ons tant s are pdiscussed in f u r t h e r de tai l in A p p e n d i x ,
A . 4 E x h i b i t A-4: T o x i c i t fP o t e n t i a l C a r c i n o g e n i c E )Characterization
Data pre s ented in Exhibi t A-4characterization, as opposed to tneindicator chemicals. Values in this exin the f o l l o w i n g manner. ......

1.18
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w—I
Carcinogenic Potency Factor^ are u p p e r 95 percentc o n f i d e n c e l i m i t s on the swpe of the do s e-re sponsecurve. T h e s e values were recorded d i r e c t l y f r o m HEAsor GAG sumnaary tab l e s , wim the actual source cited inthe exhibi t for each value and then fully r e f er enced atthe end of the e xh ib i t . Potency f a c t o r s are used toestimate potential carcinogenic risk. T h e s e f a c t o r s ,s p e c i f i c to d i f f e r e n t e xpo sur e route s , are given inExhibi t A-4 in units of { m g k g / d a y ) * 1 .

o f Evid_enc_e r a t i n g s q u a l i f y t h e l eve l o fevidence that s u p p o r t s d e s i g n a t i n g a chemical as ahuman carcinogen, Exhibi t A-4 l i s t s ra t ing s based onEPA categories for po t ent ia l carcinogens, which aref g l ly i t emiz ed in E x h i b i t 8-2. The r a t i n g s wererecorded d i r e c t l y f r o m the RQ d a t a base. (Note:W e i g h t - o f - e v i d e n c e r a t i n g s are a l s o used in theprocedure f o r s e l e c t i n g ind i ca t or c h e m i c a l s . )
A . 5 E x h i b i t A - 5 : T o x i c i t y D a t a f o rN o n c a r c i n o g e n i c E f f e c t s - S e l e c t i o n o fI n d i c a t o r C h e m i c a l s O n l y
The data in Exhib i t A-5 were generated based oni n f o r m a t i o n contained in the RQ data base for chronice f f e c t s ( E C A O . 1984). V a l u e s f or th e parame t e r s inE x h i b i t A-5, which are used in the s e l e c t i o n ofi n d i c a t o r chemicals but not in risk charac t e r i sa t i on ,were derived in the f o l l o w i n g manner. In a d d i t i o n ,chemicals marked in Exhibit A-5 with H@" also exh ib i tp o t e n t i a l carcinogenic e f f e c t s . The reader i s r e f e r r e d toE x h i b i t s A-3 and A-4 for i n f o r m a t i o n c onc ern ingthese e f f e c t s .
To de t ermine the human M i n i m u m . E f f e c t i v e . Dose(MED), the RQ data base was reviewed to i d e n t i f y thes t u d i e s with the h ighe s t c ompo s i t e score (a score thatcombines WED and seventy of e f f ec t) for oral and fori n h a l a t i o n e x p o s u r e rou t e s . T h e s e M E D s wererecorded under the a p p r o p r i a t e e xpo sure route inExhibi t A-5. If c ompo s i t e score values were reportedto be equal, (he s t u d y that y i e l d e d the lowest MED wasused. For metal s , one MED value was derived f r o m alls tud i e s for the various compounds of a given metal.Human MED values are expressed in Exhibit A-5 interms o f m g / d a y . If an MED was a v a i l a b l e for on ly oneexposure route, it was recorded in Exhib i t A-5 for theother exposure routes without m o d i f i c a t i o n unles s thetoxic e f f e c t was at the site of entry.

S e v e n t y o f e f f e c t . . Rat ing s , or RVe' s . were recordedf r o m the RQ data base for the same s t u d y used todetermine MED values. T h e s e rat ing cons tant s areu n i t l e s a in t eg er s ranging f ' om 1 t o 10 . c o r r e s p o n d i n g tovarious l eve l s o f severity of e f f e c t s . The seventy scaleis pre sented in Exhib i t 8-1.
T o x i c i t v Constants f o r nonCdroinoyeniu e i ' i e u i s , likethose for carcinogens, are s p e c i f i c to water, s o i l , andair and are de s ignated in E x h i b i t A-5 a& w T n , sTn.and a T n , r e spec t ive ly. A g a i n , these tox i c i ty cons tant sare used only in the ind i ca t or chemical s e l e c t i o n s t e pof the process. V a l u e s in E x h i b i t A-5 are based on

s tandard in take a s s u m p t i o n s as we l l as a chemical'sRVe and MED values . R e f e r to A p p e n d i x B for thes p e c i f i c t o x i c i t y constant equat ions and for a d i s c u s s i o non their a p p l i c a t i o n .
A . 6 E x h i b i t A - 6 : T o x i c i t y D a t a f o rN o n c a r c i n o g e n i c E f f e c t s - - R i s kCharac t e r i za t i on
Exhibi t A-6 gives values for parameter s that are usedin actual risk characterizat ion. The m e t h o d s used toderive these values are described below. A l t h o u g h thedata in Exh ib i t A-6 are for noncarcinogenic e f f e c t s ,several of the chemical s l i s t e d in the e xh i b i t ( t h o s emarked with an "<§") also exhibit p o t e n t i a l carc inogenice f f e c t s . E x h i b i t s A-3 and A-4 shou ld be r e f erred tof o r i n f o r m a t i o n concerning carcinogenic e f f e c t s .

S u b c h r o n i c a c c e p t a b l e intake ( A I S ) values a r e short-term ac c ep tab l e intake l ev e l s and are recorded d i r e c t l yf r o m t h e a p p r o p r i a t e H E A . Likewi s e , values f o r chronica c c e p t a b l e . _ i n t g . k e . ( A I C ) , whi ch i s t h e l o n g - t e r ma c c e p t a b l e intake l eve l f o r noncarcinogenic e f f e c t s ,were recorded d i r e c t l y f r o m the a p p r o p r i a t e HEA orf r o m c o m p i l a t i o n s o f A g e n c y - v e r i f i e d r e f e r e n c e dose( R f D ) values. T h e s e v e r i f i e d r e f e r e n c e do s e s wered e v e l o p e d by an EPA work g r o u p chaired by the Officeof Research and Deve l opment in 1985 and 1986. Theactual source used for each value is cited in E x h i b i tA-?* and is r e f e r enc ed fully at tho end cf tn<? eyHitiit.AIS and AIC are used to c h a r a c t e r i z e ri sks c fnoncarcinogenic e f f e c t s . Both A I S a n d A I C value s a r ein units of m g / k g / d a y .
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.13E-01
4 N AKA

.70E-02

.69E-01

.53E-01

.79E-01

.24E-01

T o x i c i t y Constant
W a t e r( w T c )

1 / m g
16
1
1
4
2
7
7
6
54
4

3

3
3
5

14
S3

S
3
1
1
6

. 1QE+00

.51E-02
N A

.88E+00•51E-01

.07E+00
N A.66E-02
N A

.93E+00

.71E-03.34E+01

.81E-01
-29E-»-02
.55E+00

N A
N A

.21E+00
N A
N A

.47E-01

. 9 6 F + 0 1
,71E-04

N A
NA

.88E-HOO.32E-01
-63E-02
.S IE-02

KANA.01E-01.71E-02
.13E-01. S 9 E - 0 1
-74E-02

S
3
9
7
2
1
3
33
2
2
2

1

1
1
2

9
22
1

2137
3

S o i l
( s t c )
k g / r a g

.50E-05.26E-06
NA.40E-05.S6E-06

.0?E-04
W A

.33E-06
N A.97E-04

-86E-07
-17E-03
.91E-05
.14E-02.28E-04

N A
NA

.60E-04
N A
N A

.74E-05
-98E-03
.86E-08

N AN A
.41E-05. 1 6 E - O S.8 IE -06
.76E-Q6N ANA
•SOE-05.86E-06.64E-06.97E-06
.37E-06

10X
E f f e c t i v eDose

( E D 1 0 )
f c g / k g / d a y

2,
4.
1
1
7
1
3
3
4
4
6
6

8
1
8
7
5
1
165
8
2

' : 572
I- ^ ' 4

.60E-02

.39E-01N A

.52E-02.89E-01

.03E-03
N A

.OSE-t-00
NA

.60E-03

. 7 0 E - J - 0 0

.50E-04
-92E-02
.67E-05
.28E-03

N A
NA

.91E-03
NA

.25E-02

.23E-02.22E-04

.OOE+01
N A

.73E-02

.52E-02.61E-02.08E-01

.13E-01

.57E-03
NA.70E-02.69E-01

.53E-01

.79E-01.24E-01

AirT o x i c i t y
C o n s t a n t

( a T c )
( m 3 / m g )
1,
6 ,
114
2
7
7
6
5
4
4

3
23
3
5
114
S3
1
S
311
6

.10E+01

.51E-01N A

.88E+01.51E+CO.07E+01
N A.66E-01
N A

.93E+01

.7 I E - 0 2
.34E+02
.81E+00
.29E+03
.55E+01

N A
NA

.21E+01
N A

.28E+01

.47E+00

.96E4-02

.71E-03
N A

.6SE*01

.8BE+01

. 32E+OC

.63E-01

.51E-01.: \n+o 2NA.01E+00

.71E-01

. X3E+00

. S 9 E - J - 0 0

.74E-01

L T v

o



I
D a t e P r e p a r e d ;

E X H I B I T A - 3
( C o n t i n u e d ) i

T O X 1 C I T Y D A T A F O R P O T E N T I A L C A R C I N O G E N I C E F F E C T S .- - S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y j
Oral Route r-

C h e m i c a l N a m e
• • A 4 t 4 l < k ' 0 4 M ' * ^ M ^ W

D i a t a i n o t o l u e n e ( m i x e d )
1 , 2 , 7 , 8 - D i b e n z o p y r e n eD i b e n z ( a , h ) a n t h r a c e n e
l , 2 - D i b r o r a o * 3 - c h l o r o p r o p a n eD i b u t y l n i t r o s a m i n et •> i •

.
1, 1 - D i c h l o r o e t h y l e n eD i c h l o r o m e t h a n eD i e l d r i n

D i e p o x y b u t a n e
D i e t h a n o l n i t r o s a r a i n eD i e t h y l A r s i n e
1 , 2 - D i e t h y l h y d r a z i n e
D i e t h y l n i t r o s a m i n e
D i e t h y l s t i l b e s t r o l ( D E S )D i h y d r o s a f r o l e
3 , 3 r - D i m e t h o x y b e n z i d i n eD i m e t h y l S u l f a t e
Dirae t hy l a m i n o a z o b e n z e n e
7, 12 -Dime thy I b e n z (a) a n t h r a c e n e3 , 3 * -Dime t h y I b e n a i d e n e

0 i m e t h y X c a r b a r a a y l C h l o r i d e1 , 1 - O i m e t h y l h y d r a z i n e1,2 -Dime thy I h y d r a z i n eD i c i e t h y l n i t r o s a r a i n e .D i n i t r o t o l u e n e ( m i x e d )2 , 4 - D i n i t r o t o l u e n e
2 . 6 - p i r i t r o t o l u a n ^ , .1^-
1 , 2 - D i p h e n y I h y d r a z i n «D i p r o p y l n i t r o s a c j i n eE p i c h l o r o h y d r i n

• E t h y l - 4 , , 4 1 - d i c h l o r o b e n s i l a t sE t h y l e n e D i b r c m i d e ( E p B )E E f t y l e n e Oxide

E f f e c t i v eDose
( E D 1 0 )

" g A g / d a y

T o x i c i t y C o n s t a n t
W a t e r( w t c )

I / r a g
S o i l
( s T c )

3.40E-01
N A2.83E-03

6.00E-03
2 . 2 9 E - 0 21.20E-01
4.88E-01
2 . 3 3 E - 0 1

N A
7.81E-0?
3 .58E-02

N A
N A
NA

03E-03H E - 0 4
26E-01OOE+01

N A9 . 5 2 E - 0 3
.23E-06
70E-02
9QE-03
44E-02
87E-04

1
2.
9.
2.

8.40E-02
N A

1 . 0 1 E - H U
4.76E+00
1.25E+002.39E-01
S . 8 6 E - 0 21 .23E-01

N A
3.66E+00
7.98E-01

NAN A
N A1.77E+01

1.35E+02
3.09E-0243E-03

NAOOE+00
46E+037.71E-01

3.91E-022 . 6 2 E - O I
' NA• 94E4-01

•19E-01NA.70E+00.59E-01
. S 6 E - Q 3

3.84E-01
1.53E+02
7.30E-01
1.05E-01
1.09E-01

NA

4.13E-01
134
C-18

1.31E-01
N A

1.06E-02
5.11E-021 . 1 1 K + 0 1
6.91E-02

4.20E-06
NA5.04E-04

2.38E-04
6.24E-051-19E-05
2.93E-06
6.14E-06

NA
1-83E-04
3 .99E-05

N A
N A
N A

1.38E-036 . 7 7 E - 0 3
1 . S 4 E - 0 6
7.14E-08N Al . S O E - 0 4
2 .73E-01
3.86E-057.22E-04
1.92E-057 . 6 S E - 0 3
3.65E-055.46E-065.46E-06N A .
4.85E-056.53E-06 ;

NA5 .29E-072.56E-06S . S 7 E - 0 4
3.46E-06



D a t a P r e p a r e d : Octobar 1 , 1986

E X H I B I T A - 3
• • - - ( C o n t i n u e d )

T O X 1 C I T Y D A T A F O R P O T E N T I A L C A R C I N O G E N I C E F F E C T S- - S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y
Oral R o u t e I n h a l a t i o n Route

C h e m i c a l N a m e
E t h y l e n e t h i o u r e a
E t h y l M e t h a n e s u l f o T i a t e1 - E t h y l - n i t r o s o u r e a
F o r m a l d e h y d eG l y c i d a i d a h y d e
H e p t a c h l o rH e p t a c h l o r E p o x i d eH e x a c h l o r o b e n z e n e
H e x a c h l o r o b u t a d i e n e
a l p h a ~ K e x a c h l o r o c y c l o h e x a n e ( H C C H )b e t a - H C C K
g a m m a - H C C H ( L i n d a n e )H e x a c h l o r o e t h a n e
H y d r a z i n e
I n d e n o ( l , 2 , 3 - c d ) p y r e n e
l o d o m e t h a n eI s o s a f r o l eK e p o n e
L a s i o c a r p i n e
M e l p h a l a nM e t h y l C h l o r i d e
3 - M e t h y l c h o l a n t h r e n e
4 1 4 I - N e t h y i e n e - b i s - 2 - c h l o r o a n i l i n eM e t h y l n i t r o s o u r e a
M e t h y l n i t r o s o u r e t h a n eM e t h y l t h i o u r a c i l
M e t h y l v i n y l n i c r o s a m i n e
X - M e v h y l - N ' ' & n i t r o - N - n i t r o s o g u a n a d i n ef l i t Q t n y c i n £
2 - N a p t h y l a m i n e
N i c k e l a n d C o m p o u n d sK - N i t ^ o s o p i p e r i d i n e
N - K i t r o s o p y r r o l i d i n e
5 - K i t r o - o - t o l u i d i n e
Pencach l oron i t r ob en s ene

10%
F f f ar- *• V i t afj i. X CL* u X V%

Dose
( E D 1 0 )

f f l g / k g / d a y
7 . 6 9 E - 0 1
5 . 5 8 E - 0 3
1.14E-01
4.90E-02
2 . 4 S E - 0 1
8.93E-03
3.45E-03
8 . 5 1 E - 0 2
1.69E-00
1.83E-02
5 . 7 5 E - 0 1
5 . 4 6 E - 0 1
1 . 2 5 E - H U
1.27E-02

N A
N A

1.67E+00
2.09E-02
2 . 6 6 E - 0 2
9.09E-04
1.05E+01
4.64E-02
8.20E-01
9.48E-05

N A
3.50E-02N A

e 1 .79E-02
N ANA

1.98E-01
N A

3.88E-02
S . 3 6 E - 0 3
7 . 14E+00
7.04E-01

T o x i c i c y
W a t e r
( w T c )

1 / m g
3 . 7 1 E - 0 25.12E+00
2 . S O E - 0 1
S . 8 3 E - 0 1
8 .29E-02
3 . 2 0 £ - M ) 0
8.28E-*-00
3 .36E-01
1 . 6 9 E - 0 2
1 . S 6 E + 0 0
4 . 9 7 E - 0 2
5 . 2 3 E - 0 2
2 . 2 9 E - 0 3
2.25E-*-00

N A
N A

1.71E-02
1.37E+00
l . O S E - t - 0 0
3..UE+01
2. > IE-03
6 .16E-01
3.^9E-02
3.01E+02

N A
8.16E-01

N A
1.59E+00N A

N A
1.44E-01NA
7.37E-01
5.33E+00
4.00E-03
4.06E-02

C o n s t a n t
S o i l( s T c )k g / m g

1.86E-062.56E-04
1 . 2 S E - 0 52 . 9 2 E - O S
4.14E-061. 60S -04
4.14E-04
1.68E-05
8.43E-07
7 . 7 9 E - 0 5
2.49E-06
2 .61E-06
1.14E-07
1.13E-04

N A
N A

8 .57E-07
6.85E-05
5.38E 05
1 .57E-031.36E-07
3 . 0 8 E - C 5
1.74E-061.51E-02

N A
4.08E-05

N A
7.97E-05

NANA7.21g-06N A3.68E-OS
2.66E-04
2.00E-07
2.03E-06

10!,
E f f e c t i v e

Dose( E 0 1 0 )
m g A g / d a y

7 . 6 9 E - 0 1
S . 5 8 E - 0 3
1.14E-01
4 .9QE-023 . 4 S E - 0 1
8 .93E- ^D
3.45E-03
8 . S 1 E - 0 2
1.69E+00
1.83E-02
5 . 7 5 E - 0 1
5.46E-01
1.25E+01
1 .27E-02N AN A
1.67E+00
2.09E-02
2.66E-02
9.09E-04
l . O S E + 0 1
4.64E-02
8.20E-01
9 . 4 S E - 0 5

N A
3.50E-02

N A
1.79E-02

N A
N A1.98E-01

l .OOE-01
3.68E-02
5 .36E-03
7.14E4-00
7.04E-01

A i r
T o x i c i c y
C o n s t a n tU T c )m 3 / m g
3 .71E-01
S . 1 2 E + 0 12 . S O E + 0 0
S.83E+00
S . 2 9 E - 0 1
3.20^01&. i8 t -nn
3 . 3 6 E - J - 0 0
1.69E-01
1 . S 6 E + 0 1
4 .97E-01
5 .23E-01
2 .29E-02
2.25E+01

N A
N A

1.71E-01
1.37E+01
1.08E+01
3 . 14E+022.71E-02
6 . 16E+00
3.49E-01
3.01E4-03

N A
8.16E+00

N A
1 . 5 9 E - M H

N A
N A

1 . 44E+00
2.85E-*-00
7.37E+00
S.33E-*-01
4.00E-02
4..06E-01

o
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C-19



Date P r e p a r e d :

' ^-; J L , " • '

C A M I B M A - J
( C o n t i n u e d ) 1

T O X I C I T Y D A T A F O R P O T E N T I A L C A R C I N O G E N I C E F F E C T S .- S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y |
Oral Route I n h a ;•

1 0 X T o x i c i t y C o n s t a n t

C h e m i c a l N a m e
P e n t a c h l o r o p h e n o lP h e n a c e t i n
P o l y c h l o r i n a t a d B i p h e n y l s ( P C B s )P o l y n u c l a a r A r o m a t i c H y d r o c a r b o n sP r o p a n e S u l t o n e1 , 2 - P r o p y l e n i m i n eS a c c h a r i nS a f r o l e
S c r e p t o z o c i n2 , 3 , 7 , 8 * T C D D ( D i o x i n )
1 , 1 , 1 , 2 - T e t r a c h l o r o s t h a n e
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n eT e t r a c h l o r o e t h y l e n eT h i o a c e t a m i d e
T h i o u r e a
o - T o l u i d i n e h y d r o c h l o r i d eT o x a p h e n e1 , 1 , 2 - T r i c h l o r o e t h a n eT r i c h l o r o e t h y l e n e
2 , 4 , 6 - T r i c h l o r o p h e n o lT r i s ( 2 s 3 - d i b r o m o p r o p y l ) p h o s p h a t eT r y p a n B l u e
U r a c i l M u s t a r d
U r e t h a n eV i n y l C h l o r i d e

t> 1 1, awb j> v «
Dose

( E D 1 0 ) COr a g / f c g / d a y o s
„„. l

5
23259
8
1
6
34
9
6
1
26
1
1
2
16

N^
. 25E+OV
.OOE-OT

NO. S 5 E - 0 2
. 3 S E - 0 2
.44E+02.OOE+00
.17E-03
.33E-06
.20E+00.02E-01
.23E+00
-04E-02. S 2 E - 0 1
.37E-01.02E-01
.78E+00.67E+00.2SE+01
.02E-01
.78E+00

N A.S6E+00
.67E+00

W a t e r( w T c )1 / t n g

2.S .
1.
8.
1.5.3.
3.
2.
4.a.
7.
3.
4.
2.
1.4.
2.2.
1.
1.4.

N A
29E-0371E-01

N AOOE+00
53E-0117E-04
71E-Q3
12E+00
43E+03
37E-02
74E-02
86E-0307E-01
OOE-0249E-02
80E-01
03E-0229E-03
29E-03
79E-01
03E-02N A83E-02
29E-03

S o i l
( s T c )k g / n g

1
2
5L
52111
24
3
121
5
2
1
1S
9
2

N A.14E-07
.86E-OS

N A.01E-05
.271-03.86E-09
.86E-07.56E-04
.71E-01
•19E-06.37E-06
.43E-07
.54E-05.50E-06
.24E-06
.40E-05. 14E-07
.14E-07.14E-07
.39E-05
.14E-07

N A.14E-07
.14E-07

lOtP
E f f e c t i vDoseBC E D l O f
t n g / k g / d £

15
2
n**259a16
3
4
9
6
12
6
1
12
1

... *>

1
. 2 S E f c.OOE-C

. 3 S E - C

.44Etf.OOE§.17E™

.33E-C-20EI

.02E"l.23E+C

.04E«. 5 2 E g
.37E-0
.02Eaf
.78EB. 6 7 E $ ).25E+C.02El:
,78EBî.56Eg-67E|

u Tho i:?t ofQ u a r . c i t l e s A n a l y s i s 2nd s h o u l d r.scarc inogens . R e f e r to Exh i b i t A-4c h e m i c a l s l i s t e d here.

dr,t«i I n th i s exhib i t i * based o n E P A ' i R e ft, bs «onj ider^d an a l l - i n c l u s i v e l i s t s£ suf o r t o x i c i c y d a t a f o r risk character izatB

136
C-20



I
D a t e P r e p a r e d : O c t o b e r 1. 1.966I

II
E X H I B I T A - 4

T O X I C I T Y D A T A F O R P O T E N T I A L C A R C I N O G E N I C- - R I S K C H A R A C T E R I Z A T I O N ' •
O r a l Route I n h a l a t i o n R o u t s

C h e m i c a l N a m e
2 ~ A c e t y l a m i n o f l u o r e n eA e r y i o n i t r i UA f l a t o x i n 6 1A i d r i n .
A a i t r o i eA r s e n i c a n d C o m p o u n d s
A s b e s t o s
A i a s c r i n sA i i r i d i n e
Benzene
B e n z i d i n ai e n z ( a ) a n t h r a c a n e
B e n z o ( a ) p y t e n e
8 e n z o ( b ) f ; ! u o r a n t h e n eB e n z o d O f l u o r a n t h e n eB s n z o t r i c h l o r i d aBenzyl C h l o r i d eB e r y l l i u m a n d " i m p o u n d sS i s ( 2 - c h l o r o e t n j i ) e t h e rB i s C c h l o r o m e t h y D e t h e rS i a ( . 2 - e c K y l h e x y l ) p h t h a l a t e ( D E H P )
C a c o d y i t c A c i dC a dm um and C o m p o u n d sC a r b o n T o c r a c h l o r i d eC h l o r d a n a
C h l o r o f o c mi . - C h I o r o - 0 - t o l u i d i n e H y d r o c h l o r i d e
Chromium VI and Compounds
ChryseneC y c l o p h o s p h a m i d e
DDDDDEBDT

P o t e n c yF a c t o r
( m g / k g / d ) - l S o u r c e * -

2.90E+03 CAG
l . l i E + 0 1 C A G
l . S O E + 0 1 H E A

S . 2 0 E - 0 2 H E A

i . i5E-nn H E A

K Ai . 10E+00 CAG
6.84E-04 CAG

N A1.30E-01 HEA.1.61E+00 KEA
5.10E-02 H E A

e N A

E P A P o t e n c yW e i g h t F a e t o to f ( P F )E v i d e n c e ( r o g / k g / d ) - ! S o u r c e 1 -

B l 2.40E-01 C A G
1282B2A S . O O E + 0 1 HEA

AB282ê
A 2 .60E-02 HEAA 2.30E+02 CAG

82CB2 6.10E+00 HEA
82D
82C81 4.56E*00 CAG
82A 9 . 3 0 E - K 3 3 C A G
82

D 6.10E+00 HEA
82828282 4.10E+01 HEA
81

...... 82
d">

I P AW e i g h ta fE v i d e n c e

° t fô ea
«qjB2B2
"̂ A<C4A &

O&282B2
A
A

B2
C

82
82DB2

— ' C
Bl82

A
82D81B2B2
8282

A82Bl8Z
B282

, *;.



1I
T Q X I C I T Y

C h e m i c a l S a m e
O i a l l a t e
D i a f f l i n o t o l u e n e ( m i x e d )1,2. 7 .8-DibenzopyraneD i b e n z ( * , h ) anthracene
l ,2-DibromO"3-chloropropaneDibutylni tro samine3,3* "Dichlorebenzidinal ,2-Dich l oro e than« ( E D C )1, 1-Dichloroe thyUn*

D i ' - . H : , » C a , * U l A n r iD i e l d r i n
DiepoxybutaneDiechanolni tro samineOie thy l Ars inc
1 , 2 - D i e t h y l h y d r a a i n eD i e t h y l n i z r o s a m i n e
D i e s h y l s t i l b e s t r o l C D E S )D i h y d r o s a £ r o l e
3,3* * D i m e c h o x y b e n z i d i n «D i m e t h y l S u l f a t a
D i f f l e c h y l a o u n o a z o b a n 2 « n «
7 , 1 2 - O i m c c h y l b e n 2 C a ) a n c h r a c a3 , 3 ' "Oiae chy I b e n z i d e n aD i m e t h y l c a r b a m o y l C h l o r i d e1, 1 -Dime thy I h y d r a z i n el , 2 - D i f f l e t h y t h y d r a 2 l n 4D i m e t h y l n i t r o s a t o i n a

D i n i t r o t o l u e n e ( m i x e d )2 , i - D » n i c r o t o l u a n e2 , 6 - D i n i £ r o t o l u e n «1,^-Dioxana
1, 2. -Dipheny I h y d r a z i n eD i p r o p y l n i c r o s a m i n eEpich lorohydrm

Echy 1 4 , i ' -dich lor^engi Uc«EthyUna Dibrotoid.r (EOB)
'

E X H I B I T A - 4
( C o n t i n u e d )

uate ?

D A T A F O R P O T E N T I A L C A R C I N O G E N I C— R I S K C H A R A C T E R I Z A T I O N
Oral Roue a

P o t e n c yF a c t o r( P F )
( n t g / k g / d ) - l S o u r c e 1 -

5.--OE+00 - -GAG' "1.70E+00 CAG9.10E-02 KEA5.80E-01 H F . A7.50E-03 h£/3.00E+01 CAG

4.40E+01 CAG

n*
-

2.60E+01 CAG
3.10E-01 CAG

7.70E-01 CAG
9.90E-04 CAG
» • -• y* t f^+ A'A/~*JK • ' 111 t jbrl • * *'«S. «!»£, «n. . — »w»-

E P AW « i g h c
o f

E v i d e n c e ( n
C

8252B28282B2
82 3ft *w *52 1B282B2D8282

A
B2B2B2828282" ~ ' B 28282

B282B2
C82

Bl82B231&**t**i

repared: C«

E F F E C T S

P o t e n c y •F a c t o r I( P F ) ™! g / k g / d ) - l S c
«»- |
0 •in
T- . *
O

.50E-02 •. loE^OO/ ir .<*•*• - V «* W *»

•"™

I
B

1
-

S13tsl



II
Date P r e p a r e d : O c t o b e r 1. 1966ii

i

E X H I B I T A - 4
( C o n t i n u e d )

T O X I C I T Y D A T A F O R P O T E N T I A L C A R C I N O G E N I C E F F E C T S- • R I S K C H A R A C T E R I Z A T I O N
Oral Route I n h a l a t i o n Route

C h e m i c a l N a m e
*»•••**»••*•"••"

E t h y l e n e OxideE t h y l o n e t h i o u r c aE t h y l M e t h a n e s u l f o n a t e1 - E t h y l -nit ro sourea
F o r a a l d e h y d eG l y c i d a l d e h y d c
H e p t a & h l o rH e p t a c h l o r E p o x i d e

Potency EPAF a c t o r V e i g h tC P F ) o f( r o g / k g / d ) - l S o u r c e * J E v i d e n c e

PotencyF a c t o r V e i g h t( P F ) o f( » g / k g / d ) - l S o u r c e 2 * E v i d e n c e

H e x a c h l o r o b u t a d i e n ea l p h a - H e x a c h l o r o c y c l o h e x a n e ( H C C K ) 1 .
b e t a - H C C Hg a m m a - H C C H ( L i n d a n c )H e x a c h l o r o e t h a n e
H y d r a z i n eI n d e n o C 1 , 2 , 3 - c d ) p y r e n e
l o d o a e t h a n eI s o s a f r o l c
K e p o n eL a s i o c a r p i n eM e l p h a l a nM e t h y l C h l o r i d e3 - H e t h y l c h o l a n t h r e n ei . 4 ' - H e t h y l B n a - b i s * 2 - c h l o r o a n i l i n eM e t h y l n i t r o s o u r e aH e t h y l n i e r o s o u r e t h a n e
M e t h y l t h i o u r a c i lH e t h y l v i n y l n i t r o s a r a i n eN - H e t h y l - K ' - n i t r o - N - n i t r o s o g u a n a d i n e
M i t o m y c i n C1 - K a p c h y i f i t a u i e ;2 - N a p t h y i a r a i n eN i c k e l and C o m p o u n d s

. ' S - S H t r o - o - e o l u i d i n e

3.30E+01 CAG

3.40E+00 CAG2 . 60E+00 CAGi.69E*00 K E A7 . 7 5 E - G 3 H E A
1.10E+01 CAG1.80E+00 CAG1.33E+00 HEA
1.40E-02 C A G

3.00E+02 CAG

ne
i . . . . . .

N A
•£.iDE+QO CAG

B 1 / B 2 3 . S O E - 0 1 C A GB2B2B2B2
B2B232B2C
B2CB 2 / CCB2C

CB2B232BlCB2B2B2B2B2
82
B282CAA 1 . 19E+00 KEA
B2B2G

B U S T
Bi
82STt*
&BZB2CB2

C
B 2 / CCB2

CC-C
82E2
BlCB2B2B2B2B282
B2B2C

A
AB2& 2C

139C-23



II
Date P r e p a r e d ; Oct;

E X H I B I T A - 4
( C o n t i n u e d )

T O X I C I T Y D A T A F O R P O T E N T I A L C A R C I N O G E N I C E F F E C T S» • R I S K C H A R A C T E R I Z A T I O N
Oral A o u t e

I
C h e a i c a l N d m «

P e n t a c h l o r o n i t r o b e i u e n eP e n t a c h l o r o p h e n o lPhanat e e inP o l y c h l o r i n a t e d S i p h e n y l s ( P C B s )P o l y n u c l e a r A r o m a t i c H y d r o c a r b o n sPropane S u l c o n e1 , 2 - P r o p y l e n i s o i n eS a c c h a r i nS a f r o l e
* , 3 , / , S - T C D O ( D i o x i n )1 , 1 , 1 , 2 - T e t r a c h l o r o e t h a n e1, 1 , 2 , 2 - T a i r a c h l o r o e t h a n e
T e t r a c h l o r o f i P - h y l e n eT h i o a c e t a n i d eT h i o u r e a
o - T o l u i d i n o h y d r o c h l o r i d e
T o x « t p h e n «
1, 1 , 2 - T r i c h l o r o a t h a n eT r i e h l o r o e t h y l c n e
2 , 4 , 6 - t n c h l o r o p h f l n o IT r i s C Z ^ - d i b r o m o p r o p y D p h o s p h a t eT r y p a n S l u eL T r a c i l M u s t a r dU i r e t h a n eV i n y l C h l o r i d e

P o t e n c yF a c t o r< P F )( m g / k g / d ) * l S o u r c e 1 - 1

E P A P o t e n c yW e i g h t F a c t o ro f ( P F )E v i d e n c e ( f f i g / k g / d ) - ! S o u r

4 . 34E+00
1.15E+01 HEAHEA

CD
BZ
B2 t

""*- CV- •-
O
lA
•r-

^ « 1 I K ' r O i J

1.56E-«-05
2.00E-01
5.10E-02

1.10E+005.73E-02
1-10E-02
I . 9 8 E - Q 2

2 . 3 0 E - K J O

HEA
HEAHEA

C A 6HEAHEAHEA

HEA

32B2CB2B2B282C32B28282B2C82
8232B2B2

O

1.70E-03

4.6QE-03

2 . S O E - 0 2

1 J The l i s t o f c h e m i c a l s p r e s e n t e d In t h i s exhibit i s baa ad oa EPA's Repor tand s h o u l d noc be considered on a l l - : , n c l u s tv« l i s t at s u s p e c t e d C A r c ^ n f fto Exhibi t A-3 for t o x i c i t y constants for indicator s e l e c t i on for the chemic&is
f r 1 ^l j S o u r c e s f or Exhib i t A-4:

HEA f H e a l t h E f f e c t s A s s e s s m e n t , pr-r8***! by th* E o i ' ! r « * i i i M " - j | J Cri^erUr A s s e s s n a n t O f f i c e , U . S . E P A , C i n c l n n s t i , Ohio.. 1965 ( u p d a t e d in I
CAG * Evalua t i on by Carcinogen Asseasnent G r o u p , U . S . E P A , W a s h i n g t o n ,



Date P r e p a r e d :

E X H I B I T A - 5
T O X I C I T Y D A T A F O R N O N C A R C I N O C E N I C E F F E C T S• S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y l - '

Oral Route

C h e m i c a l M
A c e s a s p h t h e n e @A c e a a p h t h y U n e i
A c e t o n i t r i i e
A c r y l i c A c i dA c r y l o n i t n l e (<JA S I a t o x i n 81 @Al^i carbA l d r i n <§A l l y ! A l c o h o lA l t J f f l i n u r o P h o s p h i d e4 - & m i n o b i p h e n y l @

As ic r o l e §
A n t h r a c e n e @A n t i m o n y and C o m p o u n d sA r s e n i c and C o m p o u n d s
A s b e s t o s @
A & a s e r i n e @A z i t i d i n e @Barium and C o m p o u n d s
Benef inBenzene (3
E e n z ( a ) a n t h r a c e n e5 e n z ( c ) a c r i d i n e @E e n z o ( a ) p y r e n e (3

I n h a l a t i o n Route

M i n i m u mE f f e c t i v eDose
( M E D )m g / d a y

T o x i c i t y C o n s t a n t
W a t e r Boil( w T n ) C s T n )

R V e l / t n g k 8 / m S

MinimumE f f e c t i v e
Doss( M E D )t o g / d a y

A i rT o x i c i t yC o n s t a n t
( a T f t )

R V e n 3 / k g

2.99E+01 9 6.02E-01 3.01E-05

1.23E+02 8

10

8.80E-01
4.60E+00l.OOE+00

3.39E+00 1.69E-04 3,54E-t-00 6

6.82E+00 3.41E-04 4 . 2 5 E - K J 1 5
10

9
4.35E+00 2.17E-04
1.80£-»-01 9 OOE-04

7.00E-01 8
l.OOE+00 * 92.70E-02 10

O
3.39E+01

2.35E*00
2.29£*02
1.60E+02

4.90E+00 10 4.08E+00
8.55E-*-01
2.24E+01

6.00E-01 8

1.17E-01 5.85E-067.14E-01 3 .57E-05

2.67E+01 1.33E-03 6 . 2 8 E - K J O

4 . 9 0 E - K ) 0 *
1 . 70E+00
1.19E*01

10
107

4 .08E-KU
1 . l«+02
I . I S E - ^ V

6 1 . 9 1 E - H U

B e n z o t r i c h l o s i d e
Benzyl C h l o r i d e ($t f e t y l H u f f ; and C o t a p o u n d s @
l , l " B i p b e n y lB i s < 2 - c h l o r o e t h y n e t h e r @B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r
B i s ( c h l o s o m e t v y l ) e t h e r @ , M _ t m ,B i s ( 2 - « t h y l h e x y l ) p h t h a l a t & ( D E H P )
Bromotae thane

1.10E-02

7.43E+02 10
2.69E-01

141
C-25



I
Date P r e p a r e d :

il

Chemica l Name
Bronoxynil Octanoat el , 3 * S u £ a d i e n en » B u t & n o lB u t y l p h s h a l y l B u t y l g
C a c o d y l i c A c i d <§
C a d m i u m and C o m p o u n d sC a p c a nC a r b a r y lCarbon D i s u l f i d eCarbon T e t r a c h l o r i d e
C h l o r d a n e @Chloroben^cna
C h l o r o b e n z i l a c e @Chlo.odibromoraerhane
C h l o r o n e t h y l M e t h y l E th*ri * C h l o r o - o - t o l u i d i n « H y d rChroaium I I I a n d C o m poundsChromium VI and C o m p o u n d sC h r y s e n e @
C o p p e r and C o m p o u n d sCreoso t e @C r c s o l
C r o t o n a i d e h y d e
C y a n i d e s (n . o . s . ) * J

-- Barium C y a n i d e-• C a l c i u m Cyanida-- Cyanogen
-- C y a n o g e n C h l o r i d *-- C o p p e r C y a n i d a-•- H y d r o g e n C y a n i d e
-• N i c k e l Cyanide-- P o t a s s i u a Cyanid*

E X H I B I T A - 5 •
( C o n t i n u e d ) ^

T O X I C I T Y D A T A F O R N O N C A R C I N O C E N I C E F F E C T S 1- • S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y
Oral

M i n i m u m

' ( M E D )f f lg/< iay RV*
2 ,39E+00 4

y c o l a t a
<3 4.49E+00 10

9.85E+02 10
3.30E+01 * 7@ 6.30E-*-01 * 10
5.60E+01 4
6.60E+00 6

ther 0H y d r o c h l o r i d e Qounda
unds d

1.40E+01 5
1.34E+00 * 4

Roue*
T o x i c i c y

W a t e r( w T n )!/««

3.35E+00

4.45E+OQ
2.Q3E-02

3.*17£-01
1.43E-01
1.82E+00

7. H E - 0 1
5.97E+00

C o n s t an C
S o i lC s T n )

1.67E-04

2.23E-04
1.02E-06
2 . 1 2 E - O S
1 . 5 9 E - U 5
7.14E-Q6
9.09E-05

3.57E-05
2.99E-04

l M h , l |

M i n i m u m
Dose 1( M E D )

ar99E+oo *£ 1
4O6E-01

3.3CE+016.30E+01
7 . 1 8 E - H ) 1 , P
6.6QE+.. m
s-^°°
6.40E+QQ§
1.40E+01 *
1*34E+OOB

-- S o d i u m C y a n i d e
** Zinc CyanideC y c l o p h o s p h a a i d eD a l a p o nDDD @

142
C-26



T
II D a t e P r e p a r e d ; O c t o b e r 1 . 1 9 S e

E X H I B I T A - 5
( C o n t i n u e d )

T O X I C I T Y D A T A F O R N O N C A R C I N O G E N 1 C E F F E C T S- - S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y
O r a l Route

l N a m e
DOE €DOT <§
D e c a b r o o o d i p h e n y l E t h e rD U l l a t e g
1 , 2 , 7 , 8 - D i b e n z o p y r e n e @D i b e f u ( a , h ) a n t h r a & e n e @i , 2 - D i b r o o i o - 3 - c h l o r o p r o p a n e (D i b u t y l n i t r o s a m i n e @D i b u t y l P h t h a l i t e
l , 2 - D i c h l o r o b e n z £ n «I , 3 -Dich lorob en s eneI , 4 - D i c h l o r o b e n 2 « n e
3 , 3 ' - D i c h l o r c b e n z i d i n e @D i c h i o r o d i f l u o r o e e t h a n a1 . 1 - D i c h l G r o e t h a n e1 . 2 - D i c h l o r o e t h i U i e ( E D C ) gl , l ~ 0 i c h l o r o e t h y l e n e @
1 , 2 - D i c h l o r o e t h y l s n a ( c i s )
1 , 2 - D i c h l o c o e t h y l a n a ( t r a n s )D i c h l o r o r o e t l i a n e ^2 , 6 - D i c h l o r o p h e n o 1

A c i d ( 2 , 4 - D )4 - ( 2 , A - D i c h l o r o p h e n o x y ) b u t y r l c
A c i d ( 2 , 4 - D B )D i c h l o r o p h e n y l a r s i n e @

1 , 2 - D i c h l o r o p r o p « n ai , 3 - D i c h l o r Q p r o p * n e
D i e p o x y b u t a n e @
D i e t h a n o l n i t r o s a a i n e

D i e t h y l n i c r o s a m i n e (?D i e t h y l P h t h a l a t a
D i e t h y l s t i l b e s t r o l ( D E S )D i h y d r o s a f r o l e

I n h a l a t i o n Rout e
M i n i r a u i QE f f e c t i v eDose

T o s i c i t y C o n s t a n t

o g / d a y R V t
W a t e r( w T n )

1 / m g
S o i l
( s T n )

M i n i m u mE f f e c t i v eDose( M E D )

A i rT o x i c i t yC o n s t a n tC a T n )m ^ / d a y R V e m 3 / k g

4.
1.
1.
1.

5.1.3.
1.1.
2.1.
1.

2.6.

2 0 E - K J 2
S4E-02
54E+Q2
S4E+02

42E*02 *14E+Q3
77E+01
89E+02 *
89E+02 *18E-H54
21E+02
29E+02

OOE+Q2 *OOE-01

8
4
4
U

7
10

7
5510
5
8

10
1

3S5
5

2
13SS98
1

13

.8 I E - 0 2

.19E-02.19E-02
-19E-02

.58E-02.76E-02.71E-01

.29E-02

.29E-02.20E-04
.26E-02
.24E-01

.OOE-01. 33E+O.Q_

i2
22

1812
2
4
4
6

5
1

.90E-06.60E-06.60E-06.60S -06

.29E-06.80E-07

.86E-OS.65E-06-65E-06.60E-08. 1 3 E - f t 6

.20E-06
>i.h-

.OOE-06. . .67&T04,

4
222

S
1111̂
i
i

2
3

.20E+02 *.77E+02 *

.77E+02.77E+02

.42E+02.4SE+02-77E+01.89E*02

.89E-K>2.18E+04 *

.^1E+02 *

.29E+02 *

•OOE+02
,24E+00

8
55
5

7
8S55

10
5
8

10
5

3333

2
15

S5
9
8
1

1
3

-81E-01
- 6 1 E - C 1. 6 1 E - C 1
. 6 1 E - 0 1

.58E-01

.10E*00

.65E+00

.29E-01

. 2 9 E - C 1
-20E-03- 2 6 E - 0 1
. 24E-^00

.OOE+00

. O S E ^ O l

2.99E+04 * 1 2.67E-03

O
IA

O



S ' a r a a

D i m « c h y l S u l f a t a $
D i m t t h y l T e r a p h c h a i a t e

3.3 - D i m « t h y l b « n z i d i n «
C h l o r i d e

D i m e t h y l n i c r o s a a i i n e

2 , 4 - D i n i t r o p h e n o l2 . 3 - D i n i t r o t c l u e n «
2 . 5 - D i n i c r o c o l u e n *
2 . 6 - D i n i c r o t o l u a n e
D i n o s e b

. m a «
1 . 2 - D i p h d n y l h y d r a z i n BD i p r o p y l n i t r o s a m i n a 6D i s u l f o t o nE n d o s u l f a n

E p i c h l o r o h y d r i n @E s h a n o l
A c e t a t e
M e t h a n e s u l f o n a t e <3

E c h y l . 4 , 4 ' . d i c h l o r o b « n z i i a c a f lt c h l c n * D i b r o o i d e ( E D B ) &Oxida <§

• E t h y l p h t h d l y l E t h y l G l y c o l a t .f «rric Dexcran (3
F l u o r a n t h c n a §F l u o r a n e $
F l u o r i d e a

E X H I B I T A - 5
( C o n t i n u e d )

D a t a P r e p a r a d

Oral Rout* I n h a !

( w T n )
1 / f f l g

E f f e c t sDos 4
( M E D )

O

1.35E+00
2.45E+00
I . 4 G E + 0 1
2.05E+01
2.99E+01

8.89E+00 4.44E-046.53E+00 3.27E-04
1.14E+00 S . 7 1 E - 0 5
8.78E-01 4.39E-05
6.02E-01 3.01E-05

1 . 3 S E + 0 *
2 . 4 S E + 0 (1.40E+01 *

2. 995+0

5.98E+01 10 3.34E-01 1.67E-05 5.98E+0

2.40E+04 10 S . 3 3 E - 0 4 & .175-08 2.40E-K)4 *

* 4 1.10E-02 5.52E-07 ,7.2 4 E - K ) ;

8 . 0 1E+00 «_3+00: 6 . J ? 4 E - f l 5

144
C-28



Date P r e p a r e d : October. 1956
E X H I B I T A - 5
( C o n t i n u e d )

T O X I C I T Y D A T A P O R N O N C A R C I N O G E N I C E F F E C T S— S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y
Oral Rout e I n h a l a t i o n R o u t e

C h e m i c a l N a m e

M i n i m u mE f f e c t i v eDose( M E D )m g / d a y

T o x i c i t y C o n s t a n t

RVe
W a t e r
(win)1 / m g

S o i l(sin)

M i n i m u mE f f e c t i v e
Dose
( M E D )

A i rT o x i c i t yC o n s t a n t
U T n )

F l u r i d o n eF o r m a l d e h y d e
F o r m i c A c i dFur anG l y c i d a l d e h y d * @G l y c o l E t h e r s ( n . o . s . )- • D i e t h y l e n e G l y c o l , H o n o e t h y l E t h e r

m g / d a y R V e o 3 / k g........ -« .....̂
l.OOE+00 7 1.40E+Sin

o

i
M o n o m e t h y l E t h e r

- E t h y l e n * G l y c o l , H o n o b u t y l E t h e r-- 2 - M e t h o x y e t h a n o l- - P r o p y l e n e G l y c o l , H o n o e t h y l E th er
-- P r o p y l e n e G l y c o l
H e p t a c h l o r <aK e p t a c h l o r E p o x i d e iH e x a c h l o r o b e n z e n e <?H e x a c h l o r o b u t a d i e n e @H e x a c h l o r o c y c l o p e n t a d i e n ea l p h a - H e x a c h l o r o c y c l o h e x a n e ( H C C H ) @
b e L a - H C C H €g a t n n i a - H C C H ( L l n d a n e ) @
d e l t a - H C C H @K e x a c h l o r o e t h a n e @K e x a c h l o r o p h e n e
H y d r a z i n e @H y d r o g e n S u l f i d eI n d e n o ( l , 2 , 3 - c d ) p y r f c n e @
l o d o m e t h a n e @I r o n and C o m p o u n d s
I s o b u t a n o lI s o p r e n eI s o s a t r o l e @I s o p h o r o n aI s o p r o p a l i nK e p o n e @L a s i o c a r p i n a @Lead and Compounds ( I n o r g a n i c )
LinuronM a l a t h i o nM a n g a n e s e and C o m p o u n d s
M e l p h a l a n @

5.00E+01 10 4.0QE-01 2.00E-05 S . O O E + 0 1 * 10

1.61E+03
2.99E+01

6 .62E-03 3.31E-07
6.02E-01 3-01E-05

4.49E+02 102.99E+01 * 9
A . 4 5 E - 0 1
6.02E+00

5.5QE+02 * 4 1.45E-02 7.27E-07 5.50E+02 1 . 4 S E - 0 1

2.24E+01 10 8.93E-01 4.46E-03 2.24E+01 * 10 8.93E+00

145C-29



Date P r e p a r e d : OB
E X H I B I T A - 5
( C o n t i n u e d ) 9

T O X I C I T Y D A T A F O R N O N C A R C I N O G E N I C E F F E C T S- « • S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y «
O r a l R o u t e I n h a l a H

C h e m i c a l N ' a m e
M e r c u r y a n d Compounds ( A l k y l )M e r c u r y a n d C o m p o u n d s ( I n o r g a n i c ) 7 .60E-01
M e r c u r y F u l m i n a t eM a t H a n o i
M e t h y l C h l o r i d eM e t h y l E t h y l K e t o n e
M e t h y l E t h y l K e t o n e P e r o x i d e

M i n i f f l U i BE f f e c t i v eDose( M E D )m g / d a y

T o x i c i t y C o n s t a n t
W a t e r S o i l
( w T n ) ( s ' f n )

R V e 1 / r t g k g / r a g

E f f e c t i v e ^Dose
( M E D )jstfciM

2 .21E*02 * 10
2.58E-*-03 * 10

M e t h y l P a r a t h i o n• 2 - M e t h y 1 - i - C h l o r o p h e n o x y a c e c i c A c i d
I . ? 5 E + 0 3
1 . ' 10

1 . 8 4 E - K U 9 . 2 1 E - O A

9 . 0 5 E - 0 2 i . 5 2 E - 0 6
7.7:.,-03 3.87E-07

4 . S 5 E - 0 3 2.28E-071.87E+00 9 . 3 5 E - 0 5

p r o p i o n i c A c i d3 - M e t h y l c h o l a n t h r e n e @- , ' i l - H e t h y l e n e - b i s i ' 2 - c h l o r o a n i l i n e ( 3
M e t h y l n i t r o s o u r e a @M e t h y l t h i o u r a c i l @M e t h y l v i n y l n i t r o s a r o i n e $S - M e c h y l - K * - n i t r o - N ' - n i t r o s o g u a n a d i n e i a
M i c o n y c i n C (^M u s t a r d Gas ^l - K a p t h y l a e i n e 92 * K a p t h y l a t n i f l e ^
K i c k e l and C o m p o u n d s (3N i t r i c O x i d e
N i t r o b e n z e n eS ' i t r o g e n D i o x i d eS ' i t r o s o m e t h y l u r e t h a n e @
S ' - N i t r o s o p i p e r i d i n e @
5 - N i t r o - o - E o l u i d i n eOsmiuo T e t r o x i d eP e n t a c h iorobenzsne
P s n t a c h l o r o p h e n o lP h e n a c e t i n &Phenanthr ene (§P h e n o b a r b i t a i (3P h e n o l
P h e n y l a l a n i n e M u s t a t f d

2.20E-01

3.98E+01

!0
6 2.73£*03

o

2 . 5 T M 2

2.40E-02

4.70E+00 10 4.26E+00 2 .13E-04 1.27E+00

l . O O E - 0 1 5 .02E-06 8.02E*01
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Date P r e p a r e d : Oetobar

I

E X H I B I T A - 5
( C o n t i n u e d )

T O X I C I T Y D A T A F O R N O N C A R C I N Q G E N I C E F F E C T S" « S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y
Oral Rout* I n h a l a t i o n Rout e

C h e m i c a l N a m e
m - P h e n y l e n e d i a m i n eP h c n y l Mercur i c A c e t a t e
F h o s p h i n aP o l y c h l o r i n f i t e d B i p h e n y l s ( P C B s )P r o p a n e S u l t o n e @P r o p y l e n i m i n e Q
Pyrxdin*Sacchar in @S a f r o l e @
S e l e n i u m a n d C o m p o u n d s ( n . o . s . )-- S e l e n i o u s A c i d
-- S a l e n o u r a a« T h a l l i u m S c l e n i t eS i l v e r and Compound s
S o d i u m D i e t h y l d i t h i o c a r b a m a t eS t r e p t o z o c i n @S c r y c h n i n e
S t y r e n *i , 2 » 4 1 5 -T»t rachlorobeozene2 , 3 , 7 , 8 - T C D D ( D i o x i n ) @1 , 1 , 1 , 2 - T e t r a c h l o r o e t h s n e (?1,1 , 2 , 2 - T e L r a c h l o r o e t h s n e ^
T e c r a c h l o r o a t h y l e n e @2,3,^ t 6 - T e c r a c h l o r o p h e n o l
2 , 3 , 5 , 6 * T e t r a c h l o r o t e r e p h t h a l a t eA c i d ( D C P A )
T e c r a e c h y l L e f l d ®T h a i H U B a n d Compounds ( n . o . s . )
-- T h a l l i u m A c e t a t e-- T h a l l i u m Carbonate-- T h a l l i u m C h l o r i d e
-- T h a l l i c Oxide .* - T h a l l l u a S u l f a t e
Thioacs iaai4* f ,t f c i oura* ~@ ~""~o - T o l i d i n e @T o l u e n eo - T o l u i d i n e H y d r o c h l o r i d c

M i n i m u mE f f e c t i v e' - - P o s t( M E D )i n g / d a y

T o x i e i t y C o n s t a n t
W a t e r S o i l( w i n ) ( i T n )R V e 1 / m g k g / t o g

M i n i m u aE f f e c t i v eDose
( M E D )f i g / d a y

A i rT o x i c i t yC o n s t a n t
R V e n 3 / k g

O
IA

1.90E-01

t . O O E - 0 1

2.0SE-4-01

2.20E+01
1.46E+031.07E+01

1.40E-03

O

10 1.05E+02 5 .26E-03 1.90E-01 * 10 1.05E*03

2.00E+01 1.00E*03 l . O O E - 0 1 * 1 2.00E+02

i 9.76E-02 & . 8 8 E - 0 6 2.05E+01 * I 9 . 7 6 E - 0 1

2 . 6 9 E - H 3 3 . l

4 . 5 S E - 0 1 2 . 2 7 E - O S
9.62E-03 4.81E-07l . S O E - t - 0 0 7 . 4 8 E - O S

2 . 2 0 E - K ) ! 5 4.55E*007.27E+03 10 2 . 7 S E - 0 2
1 . 0 7 E - H J 1 * 8 1 . 5 0 E - K H

7.14E+03 3.57E-01 2.50E+00 4.00E-01



E X H I B I T A - 5( C o n t i n u e d )

ii
D«t P r a p m d : f t

iT O X I C I T Y D A T A F O R W N C A f t C I N O G E N I C E F F E C T S- - S E L E C T I O N O F I N D I C A T O R C H E M I C A L S O N L Y
Oral Rout«

M i n i f f l u a T o x i c i t y C o n s t a n t£;/*,.»*..~

I n h a l
****«**«»*

f

C t u e i e a l Want••«•*««•«•»*«T o x a p h * n » @
T i r i b r o n o f l u t h a n * (Brom* f o r a )l , 2 , 4 - T r i e h l o r o b « n 2 « n «1 , 1 , l - T r i c h i o . 7 0 * t h * n «1 , 1 , 2 - T r i c h l o r o o t h a n * @T r i c h l o r o « t h y U n « @T r i c h l o r o f o n

T r i c h l o r o m e n o f l u o r o a t t h a a o2 , 4 , 5 -Tr i c h l o r ' - p h t u c i

635
94

Dos«( M E D )o c / d a y

,60E+00.73E+01.45E+03 *
.50E+00.52E+01

R V «

6•4
2
S10

I27
14

V a & a r(win)l / « g

.82E+00-14E-01.33E-04
.OSE+00
.42E-01

9
13

52

S o i lC s T n )k g / f f l S•*««•«&
.09E-05.07E-05-67E-Oa

.26E-OS.21E-OS

Dos a( M E D )

- - . V i * * w » w p i i » * i V l V?2 , 4 , 5 - T n c h l o r o p h t n o x y a c a t i t A c i d1 , 2 , 3 - T r i c h l o r o p r o p a n *
1 , 1 , 2 - T r i c h l o r o - l , 2 , 2 - t r i f l u o r o « C h d n *T r i 5 ( 2 , 3 * d i b r o o o p r o p y l ) p h o s p h a t « $T r i n i t r o t o l u e n e ( 1 N T )T r y p a n B l u * dC r a c i l H u s t a r d 0

Ucaniua and C o m p o u n d s 1.70E+00r - — » - - ^
1.40E+01

e : .02£-C1 i.ias+oa *

V & n a d i u a andV i n y l C h l o c i d «W a r f a r i no - X y l » n «a - X y l s n «

6 7.06E+00 3 . S 3 E - 0 4

2.28E*02 * 10 1.43E-01
8.77E-02 7.14E-06

4.39E-06

1.70E+OOI
1 . 4 0 E - K ) ! *

( a i x t d )Zinc and C o m p o u n d s-- Z i n c P h o s p h i d e2ineb I . S O E + 0 2 8 1.07E-01 5.33E-Q6 1 . 5 0 E - H J 2

«.Pot.B,ui c arcinoS .nic .«.«,

£ ' "
*J N.O.S *= noc ochervise

E x h i b i t s A-3 and A-4.^
1P«r* a , . ' J : i U . . a j..-.

*o, risk

143
Cr32
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D a t e P r e p a r e s ; O c t c s e r
E X H I B I T A - 6

T O X I C I T Y D A T A F O R N O N C A R C I N Q G E N I CE F F E C T S - - R I S K C H A R A C T E R I Z A T I O N ' -

C h e m i c a l N a m e
A c e n a p h t h v n e *A & a n a p h t h y l a n e «A c e t o n e
A « * t o n i t r ; l «Z - A c t u y l a s t t n o f l u o r e n e <tA c r y l i c A c i d

A l d i c a r ' oA U r i n @A I 3 y l A l c o h o lP h o s p h i d e

A r . t r . r a c e n s @
A n t i m o n y and C o m p o u n d sA r s e n i c and C o m p o u n d s
A & b e s t o s ?A- ram in a ^A ^ a s a n n c 3
A s i r i d i n e ^B*riua and C o m p o u n d s
l e n e f i nBer.zena ^
8 e n £ ( a ) a n t h r a c e n a I?

l e n £ o ( b ) f l u o r a n c h e n e
E e r . z o ( k ) f l u o r a n i h e n a (3
B e n z y l C h l o r i d e (?S e r y i l i u m and C o m p o u n d s (§

O r a l
* • * » * * * * * • * * * * • • * i

A c c e p t a b l e I n t a k e
I n h a l a t i o n K o u i

• * 4 * < * « l « W « • B « k * - * * « * i

A c c e p t a b l e I n t a k e
S u b e h r o n C h r o n i c S u b c h r o n C h r o n i cC A : S ) ( A i C ) ( A : S ) ( A I C JS o u r c e 1 - --mg k g / d a y

S i s ( 2 - c h l o r o e c h y l ) e i h e r 0B i s ( 2 - c h l o c o i s o p r o p y l ) e t h e rE i s ( c h l o r o E & t h y l ) e t h e r £3
l ; s ( 2 - e t - h y l h e x y l ) p h r h a l a t e ( D E H P )Bromomethane

i l O c t a n o a t f t

S o u r e s

i . O O E - 0 1

8.00E-02

l . O O E - 0 23 . 0 0 E - O S5.00E-03i .OOE-Oi.

R f D 3.00

R c D I J

R f D
R£DR f DR f D

T"
'E*o; 3.oo!;*oo KEA ^"mt—

s—
O

R f D

5 . 1 0 E - 0 23.00E-01
H E A 1 . 4 E - 3 ( T ) * - 1.40E-04 H E A
R f D

S . O O E - O i
S . O O E - Q 2 R f D

2 . C O E - 0 2
4.00E-04
3 . 0 0 E - Q 2

R f DR f DR f D

149
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ep i ca l S a m e
n - 3 u t a n o i

C a r f a a r y lC a r b o n DC a r b o n T .^ M o r d a n i
f X ' o r o b e n z e n e

and C o m p o u n d :

_ , C y a n i d eC a l c i u m C y a n i d ,cyanogen
C^nogen C h l o r i d eC o p p « r C y a n i d e
H y d r o g e n C y a n i d eN i c k e l

cyanid

2inc C y a n M *

DDDDDE

E X H I B I T A - 6
C C o n t i n u « d )

E F F E C T S D A T A

$ r a l Roue*
* * * • » m iA c c e p t a b l e

§ u b $ h r o n C h r o n i r"1$) ( A I C )
1 C

--04
l . O O E - 0 1

laHEA

2 . / O t - 0 2

l - O O E - O I R f D"* , » f l )n S f D

I
I

P r e p a y ;

l
A c c e p t a b l e IC A I S ) ( A K

invij*.o ii
l 3.70E-02

5.00E-02
l.OOE-022.00E-027.00E-024.00E-024.00E-025.00E-027.00E-02

2.00E-022.00E-02

HEA
& ^ nK£U
RfDR f DS f DR f D

R f DR f D
B f T lA£i/Rpnt \ry

R f D

i-ooE1

i,oo_.

9
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Date P r e p a r e d : October 1 . HL&o
E X H I B I T A - 6( C o n t i n u e d )

T O X I C I T YE F F E C T S

C h e m i c a l N a m e
2 . « - Q i a m i n o t o l u e n e @
D i b e n z ( a . h ) a n t h r a c e n e
D i b u t y l n i c r o s a m u i e @D i b u t y l P h t h a l a t e1 . 2 - D i c h l o r o b e n z e n e
1 . 3 - D i c h l o r o b e n z e n e1 , » - D i c h l o r o b e n z e n e3 , 3 ' - D i c h l o r o b e n z i d i n e @D i & h l o r o d i f l u o r o m e t h a n e
1 . 1 - D i c h l o r o e e h a n e1 . 2 - D i c h l o r o e t h a n e ( E D C ) @1 . 1 - D i c h l o r o e t h y l e n e 01 . 2 - D i c h l o r o e t h y l e n e ( c i s )1 . 2 - D i c h l o r o e t h y l e n e ( t r a n s )
D i c h l o r o m a t h a n e ^2 , « " D i c h l o r o p h e n o l2 . - - D i c h l o r o p h e n o x y a c e t i c

A c i d U . 4 - D )- • ( 2 , 6 - D i c h l o r o p h e n 0 x y ) b u t y r i e
A c i d ( 2 , 4 - D B )D i c h l o r o p h e n y U r s i n e <3

1 . 2 - D i c h l o r o p r o p a n e
1 . 3 - D i c h l o r c p r o p e n eD i e l d r i n @D i e p o x y b u t a n e (g
D i e t h a n o l n i t r o s a m i n e @
D i e r , h y l A i r s i n e @1 , 2 - D i e t h y l h y d r a z i n e 0D i e t h y l a i t r o s a m i n e §D i f t t h y l P h t h a l a t eD i f r t h y l s c i l b e s c r o l ( P E S ) ^D i h y d i r o s a t r o l e (§
3 , 3 ' - D i t n a t h o x y b e n z i d i n e
S i m e t h y l S u l f a t e @Q i m e c h y l T e r e p h c h a l a t e
D i o e t h y l a m i n o a a o b e n z e n a

D A T A F O R N Q N C A R C I N O G E N i C- - R I S K C H A R A C T E R I Z A T I O N
Oral Rout* I n h a l a t i o n Rout.*

A c c e p t a b l e I n c a k a
S u b c h r o n C h r o n i c

( A I S ) ( A I G )* - o g / k g / d a y - - S o u r c e

A c c e p t a b l e I n t a k e
Subchr^n C h r o n i c( A I S ) ( A I C )- - n i g / k g / d a y - - S o u r c e

I . O O E - 0 1 R f D

2.00E-01 R f D1.20E+00 1.20E*01 HEA 1.3SE+00 1.38E-01
9.00E-03 R f D

6.00E-02 R f D3.00E-03 R f D

S . O O E - 0 3 R f D

in
o

1.30E+01 RfD

2.00E-02 R f D

l . O O E - 0 1 R f P
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1 ,

C h e m i c a l K & a e
D i m e t h y l c a r b a n o y l C h l o r i d eI t l - D i a e t h y l h y d r a 2 i n e @1 . 2 - D i m a t h y l h y d r a a i n e @D i m e c h y l n i t r o s d m i n a 31 . 3 - D i n i i r o b e n z a n e' t *• •

2 , i - D i n i t r o p h e n o l

2 , 6 - D i n i c r o c o l u e n a3 , i - D i n i c r o : o l u « n eD i n o s e b
, a r a i n a @1 , 2 - D i p h e n y l h y d r a z i n a @D i p r o p y l n i c r o s a r a i n a @D i s u l f o t o nE n d o s u l f a n

E p i c h l o r o h y d r i n @E C H a n o i
E t h y l A c a t a c a
£:hyl M f i c h d n e a u H o n a t e (3E t h y l b e n 2 « n e
E c h y l - i . A ' - d i c h l o r o b e n ^ i U t e
E c h y l a n e D i b r o m i d e ( E D B ) ( 5E c h y l e n e Oxico (3

E t h y l p h c h a l y l E t h y l 6 1 y c o l a c «F a b r i c Dexcran @F l u o r a n c h a n e @r iuorane 5f l a o r i d e sF i u r i d o n «r o r r a a l d c h y d aF o r m i c AcidF j r a n
G l y c o i Echer s ( f t . o . a . )

-• D i w t h y l e n o G l y c o l ,. M o n o e c h y l E t h e r

E X H I B I T A - 6( C o n t i n u e d )

A c c e p t a b l e I n t a k e
S u b c h r o n C h r o n i c

2.00E-03

l . O O E - 0 3

3-OQE+OO

2-OOE+OOl.OOE-03

S . O O E + 0 0

9 .70E-01

^.OOE-03
1.50E-052 . OOE-03

9.00E-01
l . O O E - 0 1

R f DR f DR f D
R f D

R f D

a en

R f DR f D
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E X H I B I T A - 6
( C o n t i n u a l )

D 4 t d P r e p a r e d : October 1. \<9t&

T O X I C r r v D A T A F O R N C N C A R C I N O G K N I CE F F E C T S - R I S K C H A R A C T E R I Z A T I O N
O r a l Rout e

A c c e p t a b l e I n t a k e

C h e i a i e a l N a m e
S u b c h r o n C h r o n i c( A I S ) ( A I C )- - m g / k g / d a y - S o u r c e

•- 2 - E t h o x y e t h a n o l•* E t h y l e n e G l y e o l ,H o n o b u c y l E ther
•- 2 - H e t h o x y e t h a n o l•• P r o p y l e n e G l y e o l ,M o n o e t h y l E t h e r• - P r o p y l e n e G l y e o l ,M o n o m e t h y l E t h e rK e p t a c h i o r @H e p t a c h l o r E p o x i d e <§H e x a c h l o r o b e n z e n e @K e x a c h l o r o b u t a d i e n e @H e x a c h l o r o c y c l o p e n t a d i e n ea l p h a - H e x a c h l o r o c y c l o h e x a n e ( H C C H ) @b « t a - H C C H @

g a a a a - H C C H ( L i n d a n e ) (3d e l t a - H C C H @H e . x a c h l o r o c t h i n c (?H a x a c h l o r o p h e n eH y c i r a z i n e ^H y d r o g e n S u l f i d eI n d e n o ( l , 2 , 3 - c d ) p y r e n e @lodomechane (3
I r o n and C o m p o u n d sI s o b u t i n o lI s o p r e n eI s o s a f r o l e @
t s o p h o t o n eI s o p r o p a l i nK e p o n e @
L a s i o c a r p i n a @
Lead and C o m p o u n d s ( I n o r g a n i c )LinuronM a l d t h i o n
M o n g a n d s f t - and CompoundsH e l p h a l a s @
Mercury and Compounds (Alfcyl) z.BO£-04 3.00E-04Mercury and C o m p o u n d s ( I n o r g a n i c ) 2.Q0E-03 2.00E*03M e r c u r y FulBi'^atf ••*••>•• , | 3.00E-03K e c h a n o l ^ ™ ^ ' l " " ' ' : "*"" ' " "^ ' r ' " r " "*"" " "S.OOE-01H e c h y l C h l o r i d e

E c h y l K e t o r t e . 5.00E-02

I n h a l a t i o n R o u t e
A c c e p t a b l e I n t a k e
S u b c h r o n C h r o n i c( A I S ) ( A I C )• - m g / k g / d a y - S o u r c e

4 . 7 E - K T ) 3.60E-01 H E A

6.80E-t-00 6.80E-Oi HEA
6.80E+00 6 . f l O E " 0 1 K E A

3.00E-05 R f D
" 2.00E-03 RfD7.00E-02 7.00E-03 RfD

3.00E-04 RfD

3.00E-03

3.00E-01 RfD

6 . 9 E - 2 ( T ) 5.00E-02 H E A1 . 6 0 E - O I 1.60E-02 HEA
5 . 9 E - 2 ( T ) 2.40E-02 H E A

4.90E*00 4.90E-01 KEA

2.0QE-01
3.00E-02 R f DR f P

1.40E-03 HEA
2 . S O E - 0 25.30E-0! 2 .20&-01

2.80E-04 3.00E-OA

S f P
H E A
R f DRtDRfD

.^T\

in

2.90E-03 6.60E*05 HEA

8.60E-03 HEA

4.30E-04 HEA

; M Q f a 0 4 3.00E-04 HEA
l.OOE-04 l.OOE-04 HEAS , i O $ - 0 4 5.10E-05 H E A

R f D f . : , 2 , 2 0 E * Q O 2.20E-01 HEA
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Oral Rouse
A c c e p t a b l e I n t a k e

II
Dat« P r e p a r e d : oA

i
C h e m i c a l N a a e

M a t h y 1 E t h y l K e t o n e P e r i o x i d eM e t h y l I s o b u t y l K e t o n eM e t h y l M e t h a c r y l a t eM e t h y l P a r a t h i o n2 - M e t h y l - 4 * C h l o r o p h e n o x y a c e t i c A c i d2 ( 2 - M e 6 h y l - 4 - C h l o r o p h e n o x y )p r o p i o n i c A c i d3 - M e t h v l c h o l a n e h e e n e (3

Subchron Chronic( A I S ) ( A I C )• - o g / k g / d a y — S o u r c e

A c c e p t a b l *— — —Subchron( A I S )

8.00E-03
5.00E-02

l . O O E - 0 3
3.00E-03

M e c h y l n i e r o s o u r e a ^. M e c h y l t h i o u r a c i l 3M s t h y l v : . n y l n i c r o s a a i i n e
Mitorayc in C @M u s t a r d Gas @l - K a p e h y l a j a i n «
N i c k e l and Compounds @
N ' i t r i c O x i d eN i t r o b e n z e n e
N i t r o g e n D i o x i d eN i & r o s o o i e t h y l u r a t h & n e @
K - N ' i c r o s o p i p e r i d j . n o 0N - N i t r o s o p y r r o l i d i n e @S - N i t r o - o - t o l u i d i n * ^Osaium T e t r o x i d a
T e n t a c h l o r o b c n z e n *P e f t c a c h l o r o n i t r o b c n z o n *P e n c a c h l o r o p h o n o lP h e n a c o c i n @P h e n a n t h r e n o @P h e n o b a r b i t a l @Phenol

2.00E-02 l.OOE-02l . O O E - 0 1
1. OOE-H)0

l . O O E - 0 5

Phenyl Mercuric A c e t a t e
P o i y c h l o r i n a t e d B i p h e n y l s ( P C B s )f . a p a n e S u l t o n e @ -
P y r e n a

8.00E-03
3 . 0 £ - 2 ( T ) 3.00E-02

l . O O E - 0 1 l .OOE-01
6.00E 038.00E-OS- - 3.00E-04

2.00E-03
154
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R f S in

RfO

K£AR f DR f OR f B

R f DR£DR f D
RfD

RfD 1.5QE-01 2.0

RfDR f D
™ ; mjm^M.wa;-* • •
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T O X I C I T Y D A T A P Q R N Q N C A R C I N O G E N i CE F F E C T S - - R I S K C H A R A C T E R I Z A T I O N

C h e m i c a l N a m e
• * ) B * a i i < i « « i * « t a I

S a c c h a r i n @S t f r o l t @S e l e n i u f f l a n d Compounds ( n . o . s , )•- S a l e n i o u s A c i d•• S e l e n o u r e a•- T h a i Hum S e l e t t i t eS i l v e r A n d C o m p o u n d sSodium

Oral Route
A c c e p t a b l e I n t a k e
S u b c h r o n C h r o n i c( A 1 S ) ( A I C )* - a g / l c g / d s y - - S o u r c e

I n h a l a t i o n H o u c e
A c c e p t a b l e I n t a k e
<!*•««•&«**• B B # a v n

S u b c h r o n Chroni cC A I S ) ( A I C )

Strychn ineS t y r e n e1 , 2 , 4 , 5 - T e t r a c h l o r a b e n a e n t t2 , 3 , 7 , 8 - T C D D ( D i o x i n ) 0I , l , l t 2 - T e t r a c h l o r o e t h a n e @1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e @T e t r a c h i o r o e t h y l e n e @2 , 3 , 4 , 6 - T e t r a c h l o r o p h e n o l2 , 3 , 5 , 6 - T e t r a c h l o r o t e r e p h t h a l a t eAcid ( D C P A )T e t t a e t h y l Lead @T h a l l i u m a n d C o m p o u n d s ( n . o . a . )-- T h a l l i u m A c s t a t e"- T h a l l i u m Carbonat e
-• T h a l l i u m C h l o r i d e« T h a l l i u m N i t r a t e-- t h a l l i c Oxide- T h a l l i u m S u l f a t ath i oac» tamide (3t b i ouro s @

o - T o l i d i n e @T o l u s n ee - T o l u i d i n e H y d c o c h l o r i d e @T o x a p h n n e @

3.20E-03 3.00E-03
3.00E-035.00E-03S . O O E - 0 4
3.00E-033.00E-02
3.00E-04
2.00E-013.00E-04

2.00E-02l . O O E - 0 2
5.00E-02l.OOE-074.00E-045.00E-044.00E-04
5.00E-04S . O O E - 0 46.00E-04
S . O O E - 0 4

tn
KEA 1<OOE*03 HEA r-R f DR f D T l
RtO ^R f DS f D
R f DR f DR f D

R f DR f D
R f D
R f DR f DR f DR f DR f DR f DR f D
R f D

4.30E*01 3.0QE-01 RfD 1.50E+00 1.50E+00

1.2, 4-Ttich lorobenzeaa *I » 1 , 1 ' T s i c h l o r o e c h a n al , l , 2 " T r i c h l o r o e t h s n f t (3T r i c h l o r o o t h y l e n e @

2.00E-02

T r i c h l o i ' o m o n o f luorome thane2 . 4 , 5 - T r i c f a l o r c p h e a o l2 , 4 , 5 - T r i c a i o r o p h e n o l g
3.00E-01

1.00E4-00 l.OOE-01

155
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D«te P r e p a r e d : Octi

X ^ " C A R C I N O G E N I C I
C h e m i c a l K a m a

2 , & , 5 - T e i c h l o e e p h e n o x y a c a t i c A c i d1 , 2 , 3 - T r i c h l o r o p t o p a n e1 , 1 , 2 - T r i c h l o r o - 1 , 2 , 2 -T r i n u o r o e t h a n e
T ? i s ( 2 , 3 * d i b r o m o p r o p y l ) p h o s p h a t e <aT r i n i t r o t o l u e n e ( T K T )T r y p a n Blu* @I ' r a c i l H u s c a r d @
U r a n i u a and C o m p o u n d sU r e c h a n e 0
V s n a d i u g and C o m p o u n d sV i n y l C h l o r i d e @W a r f a r i no - X y l a n am - X y l e n ep - X y l e n a

X y l e n e s ( m i x e d )
Zinc and C o m p o u n d s•* 2inc P h c s p h i o aZ i n e b

Oral Route
A c c e p t a b l e I n t a k e
S u b c h r o n C h r o n i cC A I S ) ( A I C )* - m g / k g / d a y - -

3.00E-02l.OOE-Ol
3.00E-^1

' ' 2.00E-04

I n h a l a t i o n K••
A c c a p e a b l a l a t a l

Source
R f DR f D
RfD
R f l 3

S u b c h r o n( A I 5 )• • t B f / k ]-—--co
«r—in
*E—
S—o

Chrol:(Aid» / ft j*» • «S / a a y 111
2.00E-02 RfD
3.00E-04.OOE-01 l . O O E - 0 2.OOE-Ol l . O O E - 0 2

OOE-Ol l . O O E - 0 210E-01 2.10E-01
3.00E-04
5.00E-02

H E A
K E A
HEAH E A

9 - 6 E - K T ) 2.00E-(l.OOE+00 2.009J
6 . 9 E - K T ) 4.00Al . O O E - O l l . O O E - i

, l i o. ,.. Exh i b i t , A-3 and A-4.
i n d i c a t o r S . U c U o n f o r t h (

S o u r c e s £oc exhibit A-6:

1986. D d e r l o p e d by
a n d D e v e l o p m e n t , U . S . E?4,

.., ...
„,

N . O . S . = n o t o t h e n t f i s a s p a c i f i e d .
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E X H I B I T A - 7
C H E M I C A L S A N D C H E M I C A L G R O U P S H A V I N G E P A H E A L T HE F F E C T S A S S E S S M E N T ( H E A ) D O C U M E N T S * J

C H E M I C A L

A c e t o n e
A r s e n i c and C o m p o u n d s
A s b e s t o sBarium and C o m p o u n d sBenzeneB e n z o ( a ) p y r e n e
Cadmium and C o m p o u n d sCarbon T e t r a c h l o r i d *C h l o r d a n eC h l o r o b e n z e n e
C h l o r o f o r m
C h r o m i u m t i l and C o m p o u n d s
Chromium VI and C o m p o u n d sC o a l T a r s
C o p p e r and CompoundsC r e s o l
C y a n i d e sDDT
1.1-Dichloroe thane
1 . 2 - D i c h l o r o e t h a n e ( E D C )1 , 1 - D i c h l o r o e t h y l e n e1,2 -cis -Dich lor . o e thy l eno1 , 2 - t r a n s - D i c h l o r o s t h y l e n eD i c h l o r o m e t h a n eE t h y l b e n z e n e
G l y c o l E t h e r s
Hexachlorober.zene
H e x a c h l o r o b u t a d i e n eH e x a c n l o r o c y c l o p e n t a d i e n e
g a m m a - H e x a t h l o r o c y c l o h e x a n e ( t i n d a n e )I r o n and C o m p o u n d sLead and C o m p o u n d s ( I n o r g a n i c )
M a n g a n e s e and C o m p o u n d sM e r c u r y
M e t h y l E t h y l K e t o n eN a p h t h a l e n e
N i c k e l and C o m p o u n d sP e n t a c h l o r o p h e n o lP h e n a n t h r e n ePheno l
P o l y c h l o r i n a t e d B i p h e n y l a ( P C 3 s )

N T I S 2 J P B N U M B E R

86 1 3 4 2 7 7 / A S
86 1 3 4 3 1 9 / A S
86 1 3 4 6 0 8 / A S
86 1 3 4 3 2 7 / A S86 1 3 4 4 8 3 / A S86 1 3 4 3 3 5 / A S
86 13449 I/AS86 1 3 4 S 0 9 / A S
86 1 3 4 3 4 3 / A S
86 1 3 4 5 1 7 / A S
86 13'»Z10/A$
86 1 3 4 4 6 7 / A S
86 1 3 4 3 0 1 / A S
86 1 3 4 3 5 0 / A S86 1 3 4 3 6 8 / A S86 1 3 4 6 1 6 / A S
86 1 3 4 2 2 8 / A S
86 1 3 4 3 7 6 / A S
86 134384/AS
86 1 3 4 1 3 7 / A S
66 1 3 4 6 2 4 / A S
86 1 3 4 2 6 9 / A S
86 1 3 4 S 2 5 / A S
86 1 3 4 3 9 2 / A S
86 1 3 4 1 9 4 / A S
86 1 3 4 6 3 2 / A S
86 1 3 i 2 8 5 / A S86 1 3 4 6 4 0 / A S
86 1 5 4 1 2 9 / A S
86 1 3 4 6 7 3 / A S
8 6 ' L 3 4 6 5 7 / A S
86 . 1 3 4 6 6 5 / A S86 1 3 4 6 8 1 / A S
86 1 3 4 5 3 3 / A S
86 I 3 4 1 4 5 / A S
86 1 3 4 2 5 1 / A S86 1 3 4 2 9 3 / A S86 1 3 4 5 4 1 / A S
66 1 3 4 4 0 0 / A S
86 1 3 4 1 8 6 / A S86 1 3 4 1 5 2 / A S

tA

O
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( C o n t i n u e d )

C H E M I C A L S A N D C H E M I C A L G R O U P S H A V I N G £ P A H E A L *E F F E C T S A S S E S S M E N T ( H g A ) D O C U M E N T S 1 J

C H E M I C A L N T I S 2 - ' P B N U M B E R

P o l y n u e l e a r Aromae i c Hydrocarbon sPyreneS e l e n i u a and CompoundsS o d i u m Cyanide
S u I f uric A c i d
2 , 3 , 7 , 8 - T C D D ( D i o x i n )1 , 1 , 2 , 2 - T e t r a c l J o r o e t h a n eT e t r a c h l o r o e t h y l e n *

1 , 1 , 2 - T r i c h l o r o e t h a n eT r i c h l o r o e t h y l a n e
2,4,5 -Tr i ch loropheno 1
2 ,4, 6 - T r i c h l o r o p h e n o lV i n y l C h l o r i d eX y l e n e
Z i n c and C o m p o u n d sC o m p l e t e Set of 58 RE A a

1 J As o f t h e d a t a o f p u b l i c a t i o n f or t h i s
a j N a t i o n a l T e c h n i c a l I n f o r m a t i o n Serv i c e

86
86
86 134236^AS86 1 3 A 4 2 6 / A S
86 1 3 4 5 S I 7 A S
86 13443QAS
86 134202/AS

86 1 3 4 S 6 6 / A S
86 134574/AS
86 1 3 4 4 5 9 / A S
86 1 3 4 5 8 2 / A S
86 1 3 4 4 7 S / A S86 1 3 4 1 7 8 / A S
86 1 3 4 5 9 0 / A S
86 1 3 4 U 1 / A S
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II
G L O S S A R Y

T o x i c o l o g i c a l T e r m i n o l o g yi A m p h o t e r i c - c a p a b l e of r eac t ing c h e m i c a l l y as an acid or base.
A r g y r i a - permanent dark d i s c o l o r a t i o n of the skin.
C a r c i n o g e n i c i t y - the a b i l i t y of a chemical to induce n e o p l a s m s(the growth o f new t i s s u e , i.e., t u m o r s ) .
D i g i t a l i s - l i k e t o x i c i t yd i u r e t i c . a c t i n g as a card iac s t i m u l a n t and

D y s p n e a - the f e e l i n g o f an i n a b i l i t y to breathe.
E r y t h e m a - abnormal redne s s of the skin due to c a p i l l a r yc o n g e s t i o n ( i n f l a m m a t i o n ) .
F i b r o s i s - f o r m a t i o n of f i b r o u s t i s sue in a r e p a r a t i v e orreact ive proce s s .
H e m a t o t o x i c - r e l a t i n g t o t o x i c i t y o f th e b l o o d .
L a c h r y m a t i o n - p r o d u c i n g tears.
M e t a b o l i s m - the sum of the processes by which a f o r e i g nchemical is s u b j ected to chemical change by 1ivingo r g a n i s m s ; a l s o the pro c e s s by which organi sms ex tractenergy f r o m f o o d .
M u t a g e n i c i t y - the a b i l i t y of a chemical to cause changes in thegene t i c material in the ce l l nucleus in such ways that thechanges can be t r a n s m i t t e d d u r i n g c e l l d i v i s / . o u .
N e u r o p a t h y - di sease of the nervous system.
O r g a n i c l i g a n d *- g r o u p , ion or m o l e c u l e c o o r d i n a t e d to thecentral atom in a coordinat ion c o m p l e x .
P h o t o l y s i s - chemical d e c o m p o s i t i o n or d i s s o c i a t i o n by theac t i on o f radiant energy.
S q u a m o u s c e l l carcinoma - a m a l i g n a n t tumor a f f e c t i n g the outerlayer s o f smal l s c a l e - l i k e c e l l s o f t h e s t r a t i f i e de p i t h e l i u m ( e p i d e r m i s o f human s k i n ) .

CM
CMin

O
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G l o s s a r y ( C o n t i n u e d )

T e r a t o g e n i c i t y - the a b i l i t y o f a chemical t o e f f e c t th ed e v e l o p m e n t of an organi sm between c o n c e p t i o n and b i r t h .
T o x i c i t y - the adverse e f f e c t o f c h e m i c a l s on l i v i n g organisms.E x p o s u r e may be through skin c o n t a c t , i n j e c t i o n , i n g e s t i o no r i n h a l a t i o n . E f f e c t s o f expo sure m a y range f r o m l i f e -t h r e a t e n i n g and i n j u r i o u s to i r r i t a t i o n or behavioralchanges .

A c u t e T o x i c i t y - r e f e r s t o th e e f f e c t s o f a chemical whichr e s u l t s f r o m a s i n g l e e xpo sure l a s t i n g s e c ond s ,minutes or hours (up to 24 hour s) .
Chroni c T o x i c i t y - r e f e r s t o th e e f f e c t s o f a chemicalwhich r e s u l t s f r o m repea t ed exposure over a p er i odgreat er than three months.
S u b a c u t e T o x i c i t y - r e f e r s t o the e f f e c t s o f a chemicalwhich r e s u l t s f r o m r epea t ed expo sure f or a p e r i o d o fone month or l e s s .
S u b c h r o n i c T o x i c i t y - r e f e r s t o th e e f f e c t s o f a chemicalwhich r e s u l t s f r o m r e p e a t e d expo sure over a p e r i od o fone to three months.
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A P P E N D I X E - l
C a l c u l a t i o n s f o r Repre s en ta t iv e Conc en t ra t i on sin C h a p t e r 9, T a b l e 9-2

CMir\

T a b l e El-1: Summary o f I n o r g a n i c A n a l y s e s o f Dike S o i l s
T a b l e E l - 2 : Summary o f Average Dike S o i l Concentrat ion U s i n gEDL V a l u e s
T a b l e E l - 3 : Summary o f Data f o r Pond S l u d g e
T a b l e E l - 4 : Summary of REI and ERM Data for Evaporat ion S y s t e mS o i l s \- V i J - - - , -&&^.

O
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S996 T A B L E Et-t
BxH-y o f I n o r g a n i c A n a l y s e s o f Oika S a i l s

Lit at! to C a l c u l a t e R e p r s s o n t a t i va
Dike Concancrertlona found In Tof i ta 9-2

o*.*L»-
D o p t H o f S a m p L a
S a n p ( s T y p a
T a t a t Q r g o n f c Carbon ( S I
pH
M T A L S C m s / k e f ]

Chromtura
Uad
N i c k e l
Z r , .

Ch«*icai Hows
awl* or s«,pi0S a m p L a T / p o
l o c a l O r g a n i c Carbon. |SI
pH
M E T A L S [ n q / t ' g t

Ctirorof uf l
load
H i c f c e t
Z i n c

C F i e a l c a l Same

D w p t t r o f S a m p l e
Same l o T y p a
T o t a l Organic Q*rbon £5t
pM
H E T A L S ( m i j A a l

C T i r o m i u a i
Lead
M i c f c o t
^ttic

os-t
Q l f c * 11

0-4*
S O I L
1.5T
8.53

KT
KT
KT
53

OS-3
& t k » 31

0-3'
S O I L
0.86
B.9B

NT
WT
MT
23

OS-5
Q t t o 51

0-3*
S O I L
O.BSe.BS

NT
NT
KT

2SOC 1

O i f c B 12

4-ft"
S O I L
1.43a.25

KT
NT
MT
0

OS-3Dike scat
10-12-

S O I L
0.37. as

KT
KT
KT
20

OS-5
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CD02 TABU E1-3
Summary o f Data f o r Pond S t u S g e [ F r o m L a b S h e e t s , A p p o n d l x 3 , R I , 1987, a n d E R M / R K A L , 1 9 B 8 )

D a t e Uead t o C a l c u l a t e Pond S l u d g e C o n c e n t r a t i o n s U s e d t n T a t v t e 8 - 2

Si™i f f ir a f f i1fas

HER1HnSSrammn•HiH81SI

IH Peranater
i
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I 2 r 4-0(B.e i :hy lphano t

E e h y i b a n z a n a

T o t a l P C f l s
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T e t r a c h t o r o a t h e n a
T o l u o n e
T r V c h l o r o o t h e n a

MmfJUjiif A roc tor 1242
I W g A r o c t c r t26QgK
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111 ? Pbw5i! *• N1
W R K f t Z n

G o a p O B H a
03/B7/84
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1750too
t«
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302
52

13BQU to

E a w p l f t ID - U n i t s » Kg/kg - SPL Data ETC 0*to ———————————— " ——
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 03 /Ot/76

LS^7 LB-B LS-2 LS-3 LS-S lagoon 1 ————————————————
03/27/84 0 3 / S 7 / S 4 03/27/64 03/27/84 03/27/84 O S / 3 Q / B 4 N o r t h S o u t h

2500
224

8480
Q9

149 223 132 W 158 219
370 73.1 S7S S81 S8S 1340

251
36800 t o u U f & r J

73 154 132 81 123 S19
78 89 HO 58 35 HO

183. 1 300.6
537.1 365.3

69.5 76.3
u t H t s i - J 633.9 115.6

06/10^67

170'
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5 f l O
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13
I S O
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970

0««raU
A<*nBB

10SO
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895
121

13017
SO •

*32
37

336
404

67
3880

( E x c l u d f n g
O u t t l c r a ) 1

1225

S73

= 1/2 of de t s c tad
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Rocky M o u n t a i n
A n a l y t i c a l L d b o r a t o r v I n c o r p o r a t e d

4955 Yarrow S t r e e tA r v a d a . C o l o r a d o 80002303/421-6611
F a c s i m i l e : 303/431-7171
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I , O V E R V I E W Enseco
O n A u g u s t 8 , 1987, E n s e c o - R o c k y M o u n t a i n A n a l y t i c a l L a b o r a t o r y r e c e i v e d

f o u r s o i l s a m p l e s f r o m E R M - S o u t h w e s t , I n c . A c o m p l e t e l i s t i n g o f t e s t s
r e q u e s t e d , b y s a m p l e , i s g i v e n i n S e c t i o n I I I .

T h i s r e p o r t p r e s e n t s t h e a n a l y t i c a l r e s u l t s a s w e l l a s s u p p o r t i n g
I n f o r m a t i o n t o a i d i n t h e e v a l u a t i o n a n d I n t e r p r e t a t i o n o f t h e d a t a a n d i s
arranged i n t h e f o l l o w i n g o r d e r :

I . Overview
I I . S a m p l e D e s c r i p t i o n I n f o r m a t i o n
I I I . A n a l y t i c a l T e s t s A s s i g n e d
I V . A n a l y t i c a l R e s u l t s
V . Q u a l i t y C o n t r o l R e p o r t
V I . D e s c r i p t i o n o f A n a l y t i c a l M e t h o d o l o g y

S t a n d a r d a n a l y t i c a l p r o t o c o l s were f o l l o w e d i n t h e a n a l y s i s o f t h e
s a m p l e s a n d n o p r o b l e m s were e n c o u n t e r e d o r a n o m a l i e s o b s e r v e d . A l l l a b o r a t o r y
Q C s a m p l e s a n a l y z e d i n c o n j u n c t i o n w i t h t h e s a m p l e s i n t h i s p r o j e c t were
w i t h i n e s t a b l i s h e d c o n t r o l l i m i t s .
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1
1

I I . S A M P L E D E S C R I P T I O N I N F O R M A T I O N

T h e S a m p l e D e s c r i p t i o n I n f o r m a t i o n l i s t s a l l o f t h e s a m p l e s r e c e i v e d i n
t h i s p r o j e c t t o g e t h e r w i t h t h e i n t e r n a l l a b o r a t o r y i d e n t i f i c a t i o n number
a s s i g n e d f o r each s a m p l e . Each p r o j e c t r e c e i v e d a t Enseco - R M A L i s a s s i g n e d
a u n i q u e f i v e d i g i t number. S a m p l e s w i t h i n t h e p r o j e c t a r e numbered
s e q u e n t i a l l y . T h e l a b o r a t o r y i d e n t i f i c a t i o n number i s a c o m b i n a t i o n o f t h e
f i v e d i g i t p r o j e c t code a n d t h e s a m p l e s equence number.

A l s o g i v e n I n t h e S a m p l e D e s c r i p t i o n I n f o r m a t i o n i s t h e S a m p l e T y p e
( m a t r i x ) , Date o f S a m p l i n g ( i f k n o w n ) a n d Date o f R e c e i p t a t t h e l a b o r a t o r y .

Enseci

IAnin
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O
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S A M P L E D E S C R I P T I O N I N F O R M A T I O N
f o r

E R M S O U T H W E S T I N C

R M A L
S a m p l e N o .
64258-001
64258-002
64258-003
64258-004

D e s c r i p t i o n
S-8 0-1S-8 3-4
S-9 0-1S-9 4-5

S a m p l e T y p e
S o i lS o i l
S o i l
S o i l

D a t e
S a m p l e d
0 8 / 0 6 / 8 7
0 8 / 0 6 / 8 70 8 / 0 7 / 8 7
0 8 / 0 7 / 8 7

D a t eReceived
0 8 / 0 8 / 8 ?0 8 / 0 8 / 8 70 8 / 0 8 / 8 7
0 8 / 0 8 / 8 7

o
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III
I

I I I . A N A L Y T I C A L T E S T S A S S I G N E D

T h e f o l l o w i n g s e c t i o n p r e s e n t s a l l o f t h e t e s t s a s s i g n e d t o each o f t h e
s a m p l e s i n t h e p r o j e c t . T h e t e s t s a r e l i s t e d i n t h e order i n w h i c h d a t a i s
p r e s e n t e d i n S e c t i o n I V . ( A n a l y t i c a l R e s u l t s ) .

I n a d d i t i o n t o a t e s t d e s c r i p t i o n , I n f o r m a t i o n i s p r o v i d e d c o n c e r n i n g
w h e t h e r t h e t e s t h a s been c h a n g e d , o r c u s t o m i z e d , t o a c c o m m o d a t e s p e c i f i c
n e e d s o f t h e c l i e n t . C u s t o m i z a t i o n c a n I n v o l v e c h a n g e s i n t h e a n a l y t e l i s t
( a d d i t i o n o r d e l e t i o n o f s t a n d a r d a n a l y t e s ) o r c h a n g e s I n t h e s t a n d a r d
d e t e c t i o n l i m i t .

Enseo
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Enseu

A N A L Y T I C A L T E S T S A S S I G N E D
f o r

I N C

R M A L
S a m p l e N o . Anal v s bL-He sc r i P t i o_n

64258-00

64258-002

64258-003

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S
P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S
O R G A N O C H L O R I N E P E S T l C I D E S / P C B ' s 6 0 8
M E R C U R Y , C O L D V A P O R A A

T O T A L M E T A L S
A R S E N I C . F U R N A C E A A

T O T A L M E T A L S
S E L E N I U M , F U R N A C E A A

T O T A L M E T A L S
T H A L L I U M , F U R N A C E A A

T O T A L M E T A L ?
P R I O R I T Y P O L L U T A N T M E T A L S

T O T A L M E T A L S
C Y A N I D E , T O T A L
P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C SP R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S
O R G A N O C H L O R I N E P E S T I C I D E S / P C B ' s 6 0 8
M E R C U R Y , C O L D V A P O R A AT O T A L M E T A L S
A R S E N I C , F U R N A C E A AT O T A L M E T A L S
S E L E N I U M , F U R N A C E A A

T O T A L M E T A L ST H A L L I U M , F U R N A C E A A
T O T A L M E T A L SP R I O R I T Y P O L L U T A N T M E T A L S
T O T A L M E T A L SC Y A N I D E , T O T A L

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S
P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C SO R G A N O C H L O R I N E P E S T I C I D E S / P C B ' s 6 0 8
M E R C U R Y , COLD V A P O R A A

T O T A L M E T A L S
A R S E N I C , F U R N A C E A A

T O T A L M E T A L S

N O
N O
NO
N O
N O
NO
N O
NO
N O
N O
N O
N O
NO
NO
NO
N O
NO
NO
NO
NO
NO
N O
NO

* T h i s t e s t h a s been c u s t o m i z e d i n t e r m s o f a n a i y t e l i s t o r d e t e c t i o n l i m i t t o a c c o m m o d a t e s p e c i a lneeds o f t h e c l i e n t .

E2-9



Enseco

A N A L Y T I C A L T E S T S A S S I G N E D ( c o m . )
f o r

E R M _ S O U T H W E S 3 L I N C

R M A LS a m p l e N o . A n a l y s i s D e s c r i p t i o n C u s t o m J T e - S t *

64258-003 S E L E N I U M , F U R N A C E A A
T O T A L M E T A L ST H A L L I U M , F U R N A C E A A
T O T A L M E T A L S

P R I O R I T Y P O L L U T A N T M E T A L S
T O T A L M E T A L SC Y A N I D E , T O T A L

64258-004 P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S
P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S
O R G A N O C H L O R I N E P E S T I C I D E S / P C B ' s 6 0 8M E R C U R Y , C O L D V A P O R A A

T O T A L M E T A L S
A R S E N I C , F U R N A C E A A

T O T A L M E T A L S
S E L E N I U M , F U R N A C E A A

T O T A L M E T A L S
T H A L L I U M , F U R N A C E A A

T O T A L M E T A L S
P R I O R I T Y P O L L U T A N T M E T A L S

T O T A L M E T A L S
C Y A N I D E , T O T A L

NO
NO
NON O
N O
NO
N O
NO
N O
NO
N O
NON O

* T h i s t e s t h a s been c u s t o m i z e d i t e rms o f a n a i y t e l i s t o r d e t e c t i o n l i m i t t o a c c o m m o d a t e s p e c i a ln e e d s o f t h e c l i e n t

O

O
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I
I V . A N A L Y T I C A L R E S U L T S Enseco

T h e a n a l y t i c a l r e s u l t s f o r t h i s p r o j e c t a r e p r e s e n t e d i n t h e f o l l o w i n g
d a t a t a b l e s . T h e r e s u l t s a r e p r e s e n t e d b y s a m p l e , b y t e s t , w i t h t e s t s
r epor t ed i n t h e f o l l o w i n g order: G C / M S , C h r o m a t o g r a p h y , M e t a l s a n d
I n o r g a n i c s .

Each d a t a t a b l e i n c l u d e s s a m p l e I d e n t i f i c a t i o n i n f o r m a t i o n , a n d when
a v a i l a b l e a n d a p p r o p r i a t e , d a t e s s a m p l e d , r e c e i v e d , a u t h o r i z e d , p r e p a r e d a n d
a n a l y z e d . T h e a u t h o r i z a t i o n d a t a i s t h e d a t e when t h e p r o j e c t w a s d e f i n e d b y
t h e c l i e n t such t h a t l a b o r a t o r y work c o u l d b e g i n .

D a t a s h e e t s c o n t a i n a l i s t i n g o f t h e p a r a m e t e r s measured i n each t e s t ,
t h e a n a l y t i c a l r e s u l t s a n d t h e Ens e co r e p o r t i n g l i m i t . R e p o r t i n g l i m i t s a r e
a d j u s t e d t o r e f l e c t d i l u t i o n o f t h e s a m p l e , when a p p r o p r i a t e . S o l i d a n d w a s t e
s a m p l e s are r e p o r t e d on an "as r e c e ived" b a s i s , i.e. no c o r r e c t i o n is made for
m o i s t u r e c o n t e n t . A l l d a t a I s " b l a n k c o r r e c t e d " , i.e. t h e l e v e l o f
c o n t a m i n a t i o n , i f any, f o u n d I n t h e l a b o r a t o r y b l a n k i s s u b t r a c t e d f r o m t h e
a n a l y t i c a l r e s u l t b e f o r e i t i s r e p o r t e d .

I n a d d i t i o n , s u r r o g a t e recovery d a t a i s p r e s e n t e d f o r a l l G C / M S a n a l y s e s .
T h e s u r r o g a t e recovery i s a n I n d i c a t i o n o f t h e a f f e c t o f t h e s a m p l e m a t r i x o n
t h e p e r f o r m a n c e o f t h e m e t h o d . T h e r e s u l t s f r o m t h e S t a n d a r d Enseco Q A / Q C
P r o g r a m , w h i c h g e n e r a t e s d a t a w h i c h a r e i n d e p e n d e n t o f m a t r i x e f f e c t s , i s
g i v e n i n S e c t i o n V .

CM
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Enseo :o

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S
E P A M E T H O D 8240

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 0 - 1
L a b o r a t o r y I D : 64258-001 Enseco I D : 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 R e c e i v e d : 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 2 / 8 7 A n a l y z e d : 0 8 / 2 8 / 8 7

Paramet er
BenzeneB r o m o f o r mC a r b o n t e t r a c h l o r i d eC h l o r o b e n z e n eD i b r o m o c h l o r o m e t h a n eC h l o r o e t h a n e2 - C h l o r o e t h y l v i n y l e t h e rC h l o r o f o r mB r o m o d i c h l o r o m e t h a n e1 , 1 - D i c h l o r o e t h a n e1 , 2 - D i c h l o r o e t h a n e1 , 1 - D i c h l o r o e t h e n e1 , 2 - D i c h l o r o p r o p a n eE t h y l b enzeneB r o m o m e t h a n eC h l o r o m c t h a n e
M e t h y l e n e c h l o r i d e1 , 1 , 2 , 2 - T c t r a c h l o r o e t h a n eT e t r a c h l o r o e t h e n eT o l u e n et r a n s - l , 2 - D i c h l o r o c t h e n e1 , 1 , 1 - T r i c h l o r o e t h a n e1 , 1 , 2 - T r i c h l o r o e t h a n eT r i c h l o r o e t h e n e
V i n y l c h l o r i d e; i - a n s - l , 3 - D i c h l o r o p r o p e n ec i s - l , 3 - D i c h l o r o p r o p e r i e

R e s u l t
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N.D.
N.D.
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .

U n i t s ( a sreceived!
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g

R e p o r t i n g
L i m i t
500
500
500500
500

1000
1000

500
500500
500
500
500500

1000
1000
2500500

500
500
500500
500
500

1000
500
500

in

O

N.D. t= Not d e t e c t e d

S a m p l e : 64258-00
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I Enseu

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8240

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 0 - 1
L a b o r a t o r y I D : 64258-001 Enseco I D ; 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 Received: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 2 / 8 7 A n a l y z e d : 0 8 / 2 8 / 8 7

S u r r o g a t e
T o l u e n e - D 8
B r o m o f l u o r o b e n z e n e ( B F B )
l , - - D i c h l o r o e t h a n e - D 4

Resul t
107

98
93

U n i t s ( a sreceived^ R e p o r t i n g
L i m i t

L f \

O

N.D* = Not d e t e c t ed
R e p o r t e d b y : J u l i e N i e r m a n n A p p r o v e d b y : M i c h a e l Brooks

S a m p l e : 64258-001

E2-14



Ens

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S
E P A M E T H O D 8270

C l i e n t Name: E R M S O U T H W E S T I N C
C l i e n t ID: S-S 0-1
L a b o r a t o r y ID: 64258-001 Enseco ID: 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 Received: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 5 / 8 7

P a r a m e t e r
AcenaphtheneA c e n a p h t h y l e n eA n t h r a c e n eBenzo(a)anthraceneB e n z o ( a ) p y r e n eB e n z o ( b ) f l u o r a n t h e n c
Benzo(g,h, i)peryleneB e n 2 o ( k ) f l u o r a n t h e n eb i s ( 2 - C h ! o r o e t h o x y ) methaneb i $ ( 2 - C h l o r o e t h y I ) etherb i s ( 2 - C h l o r o i $ o p r o p y l ) e t h e r
b i s ( 2 - E t h y l h e x y ! ) p h t h a l a t e4-Bromophenyl phenyl e therB u t y l b e n z y l p h t h a i a t e
2 - C h l o r o n a p h t h a I e n e4-Chlorophenyi phenyl ether
C h r y s e n eD i b e n z o ( a , h ) a n t h r a c c n e
I t 2 - D i c h l o r o b e n z e n e1 , 3 - D i c h I o r o b e n z e n e
1 , 4 - D i c h I o r o b e r i z e n e3,3*-DichIorobenzidineD i e t h y l p h t h a l a t eD i m e t h y l p h t h a l a t e
Di-n-butyl p h t h a l a t e2 , 4 - D i n i t r o t o l u e n e
2 , 6 - D i n i t r o t o l u e n e
Di-n-octyl p h t h a l a t e1 , 2 - D i p h e n y l h y d r a z l n eF l u o r a n t h e n e
Fluorenc

toMH
N.D.
N . D .
N . D .
N.D.
N . D .
N . D .
N.D.
N . D .
N.D.
N.D.
N . D .
N.D.
N.D.
N . D .
N.D.
N.D.
N . D .
N.D.
N.D.
N . D .
N - D .
N-D.
N.D.
N . D .
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D,

Units (as
r e c e i v e d )
u g / k gu g / k gu g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g
u g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g

Report ing
LMt
660660
660
660660660660660
660
660
660660660
660
660660
660660660
660660

1300660660
660660660660
660660
660

N . D . « N o t d e t e c t e d

LA

o

S a m p l e : 64258-001
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I Ense ' C O

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S ( C O N T . j
E P A M E T H O D 8270

C l i e n t Name: E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 0 - 1
L a b o r a t o r y I D : 64258-001 Enseco I D : 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 R e c e i v e d : 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : O S / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 5 / 8 7

Pata.m£tcr
H e x a c h l o r o b e n z e n eH e x a c h l o r o b u t a d i e n eH e x a c h l o r o c y c l o p e n t a d l e n eH e x a c h l o r o e t h a n eI n d e n o ( I , 2 , 3 - c , d ) p y r e n eI s o p h o r o n eN a p h t h a l e n eN i t r o b e n z e n e
N - N i t r o s o - d i p r o p y l a m i n eN - N i t r o s o d i p h e n y l a m i n eP h e n a n t h r e n eP y r e n e1 , 2 , 4 - T r i c h l o r o b e n z e n e2 - C h l o r o p h e n o l
2 , 4 - D i c h l o r o p h e n o l2 , 4 - D i m e t h y l p h e n o l4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l2 , 4 - D i n i t r o p h e n o l2 - N i t r o p h e n o I
4 - N i t r o p h e n o l
4 - C h I o r o - 3 - m e t h y I p h e n o I
P e n t a c h l o r o p h e n o l
P h e n o l2 , 4 , 6 - T r i c h l o r o p h e n o l
S i i r r . Q e a . t e
N i t r o b e n z e n e - D 52 - F l u o r o b i p h e n y lT e r p h e n y I - D l 4Pheno!-D5

Rmli
N . D .
N . D .
N . D .
N . D .
N . D .
N.D.
N . D .
N . D .
N . D .
N . D .
N.D.
N . D .
N . D ,
N.D.
N . D .
N.D.
N . D ,
N . D .
N.D.
N.D.
N . D ,
N . D .
N.D.
N.D.

81
88
8071

U n i t s ( a s
r e c e ived)
u g / k gu g / k gu g / k gu g / k gu g / k g
u g / k gu g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k gu g / k g
u g / k g

%%
%%

R e p o r t i n g
L i m i t
660
660660660
660
660
660660660660660060660660
660
660

32003200
6603200660

3200660
660

-
-
•-

N.D. » Not d e t e c t e d

MD

LA

O

S a m p l e : 64258-001

E2-16



I
I

Enseo o

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8270

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 0 - 1
L a b o r a t o r y ID: 64258-001 Enscco ID: 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 Rece ived: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 5 / 8 ?

S u r r o g a t e
2 - F l u o r o p h e n o I
2 , 4 , 6 - T r i b r o m o p h c n o l 63103

N.D. = Not d e t e c t e d
R e p o r t e d b y : K e v i n S c h i l l i n g A p p r o v e d by: M i c h a e l Brooks

£2-17



I
Enseu

O R G A N O C H L O R I N E P E S T I C I D E S / P C H ' s 6 0 8
E P A M E T H O D 8080

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 0 - 1
L a b o r a t o r y I D : 64258-001 Enseco I D ; 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 R e c e i v e d : 0 8 / 0 8 / 8 7
A u t h o r i z e d : Q g / J Q / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 ? A « - I . . — - » - ««•*+'»-

P a r a m e t e r
A l d r i na l p h a B H Cbeta B H C
gamma B H C ( L i n d a n e )d e l t a B H CC h l o r d a n e4 , 4 ' - D D T

4 , 4 ' - D D E
4 V 4 ' - D D D
D i e l d r i n
E n d o s u l f a n IE n d o s u l f a n I IE n d o s u l f a n s u l f a t cE n d r i n
E n d r i n A l d e h y d eH e p t a c h l o r
H e p t a c h l o r E p o x i d eA r o c l o r - 1 2 4 2
A r o c l o r - 1 2 5 4
A r o c l o r - 1 2 2 1A r o c l o r - 1 2 3 2
A r o c l o r - 1 2 4 8
A r o c l o r - 1 2 6 0
A r o c l o r - 1 0 1 6T o x a p h e n e
M e t h o x y c h l o r

R e s u l t
N.D.
N . D .
N.D.
N.D.
N . D .6900
N . D .
N . D .2700

1700
N . D .
N.D.
N . D .
N.D.
N.D.
N . D .
N . D .
N.D.
N.D.
N . D .
N.D.
N . D .
N.D.
N.D.
N . D .
N . D .

U n i t s (asr e c e i v e d )
u g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g

R e p o r t i n gLimii CX>400 <sr400 ^
400
400 *~
400 *-4000 O
800
800
800
800
400
800800
8008004004004000

8000
40004000
40008000
40008000
4000

N.D. m Not d e t e c t e d
R e p o r t e d by: M a r g a r e t May A p p r o v e d b y : M a u r e e n M c D e v i t t

S a m p l e : 64258-001

£2-18



I Enseco

M E T A L S P A R A M E T E R S
T O T A L M E T A L S

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 0 - t
L a b o r a t o r y ID: 64258-001 Enseco ID: 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 Received: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7

P j j j - _ a m e t c r
A n t i m o n y
A r s e n i cB e r y l l i u mC a d m i u m
C h r o m i u mC o p p e rLead
M e r c u r yN i c k e lS e l e n i u mS i l v e r
T h a l l i u mZ i n c

N . D .
120.9

N.D.
9

45
17
0.10

22
N . D .
N.D.
N . D .
60

U n i t s ( a sr e c e i v e d )
m g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k g
m g / k g
m g / k g

R e p o r t i n gL i m i t
5
0.60.1
0.52
0.6
50.05
4
0.8
0.50.8I

A n a l y t i c a lM e J h o d
60107060
6010
60106010
60106010
74716010
7740200.7
7841
6010

A n a l y z e d
ON

08/24/8^0 8 / 1 7 / 8 ^0 8 / 2 4 / 8 7
0 8 / 2 4 / 8 T "
0 8 / 2 4 / 8 T
0 8 / 2 4 / S O
0 8 / 2 4 / 8 70 8 / 2 5 / 8 7
0 8 / 2 4 / 8 70 8 / 1 7 / 8 7
0 8 / 2 4 / 8 7
0 8 / 1 7 / 8 7
0 8 / 2 4 / 8 7

N . D . = N o t d e t e c t e d
A p p r o v e d b y : W i l l P r a t t

S a m p l e : 64258-001

£2-19



Enseco

I
I

I N O R G A N I C P A R A M E T E R S

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 0 - 1
L a b o r a t o r y ID: 64258-001 Enseco ID: 64258-001
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / S 7 Received: O S / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7

P a r a m e t e r
T o t a l C y a n i d e

Emit
N . D .

U n i t s ( a s
r e c e i v e d )
m g / k g

R e p o r t i n gLimit
1

N.D. a Not d e t e c t e d
A p p r o v e d b y : L i n d s a y Breyer



II

I

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S
E P A M E T H O D 8240

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-8 3-4
L a b o r a t o r y ID: 64258-002 Enseco ID: 64258-002
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 R e c e i v e d : 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 2 / 8 7 A n a l y z e d : 0 8 / 2 7 / 8 7

Enseu

P a r a m e t e r
Benzene
B r o m o f o r mC a r b o n t e t r a c h l o r i d eChlorobenzeneD i b r o m o c h l o r o m e t h a n eChloroethane2 - C h l o r o e t h y l v i n y l e t h e rChloroformB r o m o d i c h l o r o m e t h a n e1,1-Dichloroethane
1 , 2 - D i c h I o r o e t h a n eU I - D i c h l o r o e t h c n e
1 , 2 - D i c h l o r o p r o p a n e
E t h y l benzeneB r o m o m e t h a n eC h l o r o m e t h a n e
M e t h y l e n e ch lor ide1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
TetrachloroethcneT o l u e n etrans-l,2-Dichloroethene
J , l J - T r i c h l o r o c t h a n e
I J , 2 ~ T r i c h l o r o e t h a n eT r i c h l o r o e t h e n e
V i n y l c h l o r i d et r a n s - l , 3 - D i c h l o r o p r o p e n c
cis- 1 , 3 - D i c h l o r o p r o p e n e

R e s u l t
N . D .
N . D .
N . D .
N.D.
N . D .
N.D.
N . D .
N.D.
N . D .
N.D.
N - D .
N . D .
N . D .
N . D .
N - D .
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N . D .
N . D .

U n i t s ( a sr e c e i v e d )
u g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gug/kgu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k gu g / k gu g / k g
u g / k g
u g / k gu g / k g

R e p o r t i n g
I J u f f l j tJ^-iaWi-^-A

<-500 tf
500 tf500500 v

500 <•
1000 C1000
500
500
500500
500
5005001000

1000
2500

500500500
500500
500500

1000
500500

N.D. = Not d e t e c t e d

S a m p l e : 64258-002

£2-21



Enseco

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8240

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 3 - 4
L a b o r a t o r y I D : 64253-002 Enseco I D ; 64258-002
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 R e c e i v e d ; 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 2 / 8 7 A n a l y z e d : O S / 2 7 / 8 7

S u r r o g a t e
T o I u e n e - D S
B r o m o f l u o r o b e n z e n e ( B F B )l , 2 - D i c h l o r o e t h a n e - D 4

U n i t s ( a s£c j c . e i_ved>
1049694

R e p o r t i n g
L i f f l i i C\J

- LA- in
V
«t—
O

N . D . a N o t d e t e c t e d
R e p o r t e d b y : J u l i e N i e r m a n n A p p r o v e d t •: M i c h a e l ; B r o o k s

E2-22



II
P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S

E P A M E T H O D 8270
C l i e n t S a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 3 - 4
L a b o r a t o r y I D : 64258-002 Enseco I D : 64258-002
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 Rece ived: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 6 / 8 7

N.D. ~ Not d e t e c t e d

Enseco

P a r a m e t e r
A c e n a p h t h e n eA e e n a p h t h y l e n eA n t h r a c e n eB e n z o ( a ) a n t h r a c e n eB e n z o ( a ) p y r e n eB e n z o ( b ) f l u o r a n t h e n e
B e n z o ( g , h , i ) p e r y l e n eB c n z o ( k ) f l u o r a n t h e n eb i s ( 2 - C h l o r o e t h o x y ) m e t h a n eb i s ( 2 - C h l o r o e t h y l ) e t h e rb i s ( 2 - C h l o r o i s o p r o p y l ) e t h e rb i s ( 2 - E t h y l h e x y l ) p h t h a l a t e4 - B r o m o p h e n y I p h e n y l e t h e rB u t y l benzyl p h t h a l a t e2 - C h I o r o n a p h t h a l e n e4 - C h l o r o p h e n y l p h e n y l e t h e rC h r y s e n eD i b e n z o ( a , h ) a n t h r a c e n e
1,2-Dichlorobenzcne1 , 3 - D i c h l o r o b e n z e n e1 , 4 - D i c h l o r o b e n z e n e3 , 3 ' - D i c h l o r o b e n z i d i n e
D i e t h y l p h t h a l a t eD i m e t h y l p h t h a l a t eD i - n - b u t y l p h t h a l a t e2 , 4 - D i n i i r o t o l u e n e
2 , 6 - D i n i u o t o t u e n eD i - n - o c t y l p h t h a l a t e1 , 2 - D i p h e n y l h y d r a z i n eF l u o r a n t h e n eF l u o r e n e

R e s u l t
N . D .N . D .
N . D .
N . D .
N . D .N . D .N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N.D.
N . D .
N . D .
N . D .
N . D .
N.D.
N . D .
N , D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .

U n i t s ( a s
rece ived!
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g
u g / k g
u g / k g
u g / k gu g / k gu g / k g
u g / k gu g / k g
u g / k gu g / k g
u g / k gu g / k gu g / k gu g / k g

R e p o r t i n g
L i m i t
330 £
330330 ^330 *~330 <r-330 o330330330330330
330330330330330330330
330
330
330660
330
330330330
330
330330
330
330

S a m p l e : 64258-002

E2-23



II
Enseco

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8270

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-8 3-4
L a b o r a t o r y I D ; 64258-002 Ense co I D : 64258-002
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / S 7 Rece iv ed: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 6 / 8 7

P&ra meter
H e x a c h l o r o b e n z e n eH e x a c h l o r o b u t a d i e n eH e x a c h l o r o c y c l o p e n i a d i e n cH e x a c h l o r o e t h a n eI n d e n o ( I » 2 , 3 - c , d ) p y r e n eI s o p h o r o n eN a p h t h a l e n eN i t r o b e n z e n eN - N i t r o s o - d i p r o p y f a m i n eN - N i t r o s o d i p h e n y l a m i n cP h e n a n t h r c n ePyrene
! T 2 , 4 - T r i c h I o r o b e n z e n e
2-Chlorophenol
2 , 4 - D i c h l o r o p h e n o l
2,4-Dimethylphenol4 , 6 - D i n i t r o - 2 - m e t h y i p h e n o f2,4-Dinitrophenol
2 - N i t r o p h e n o l4 - N i t r o p h e n o l4 - C h I o r o - 3 - m e t h y l p h e n o lP e n t a c h l o r o p h e n o l
P h e n o l2 , 4 , 6 - T r i c h l o r o p h e n o l
S u r r o e a t e
N i t r o b e n z e n e - 0 52-FluorobiphenylT e r p h e n y l - D I 4
Phenoi-D5

Result
N,D.
N.D.
N . D .
N . D .
N.D.
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N.D.
N . D .
N.D.
N . D .
N.D.
N . D .
N.D.
N . D .
N.D.
N.D.
N . D .
N . D .
N . D .

74
898466

U n i t s ( a st e c e lv ed)
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k gu g / k gu g / k gu g / k gu g / k g

%%%%

R e p o r t i n g
Urn it ^
330 LA
330 ^
330330 *-
330 *-
330 O
330
330
330
330330
330
330330
330
330

16001600
3301600
3301600330
330

.
-
•-

N.D. « Not d e t e c t e d

S a m p l e : 64258-002

E2-24



Enseco

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8270

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 3 - 4
L a b o r a t o r y ID: 64258-002 Enseco ID: 64258-002
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 Received: 0 8 / 0 8 / 8 ?
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 6 / 8 7

Surrogat e
2 - F l u o r o p h e n o I2 , 4 , 6 - T r i b r o m o p h e n o l

U n i t s ( a srec e ived) R e p o r t i n glimit

N.D. « Not d e t e c t e d
Reported b y : K e v i n S c h i l l i n g A p p r o v e d by: M i c h a e l Brooks

S a m p l e : 64258-00



I •p-•yy Enseco

O R G A N O C H L O R I N E P E S T I C I D E S / P C B ' s 6 0 8
E P A M E T H O D 8080

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 8 3 - 4
L a b o r a t o r y ID: 64258-002 Enseco ID: 64258-002
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 R e c e i v e d : 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 9 / 0 3 / 8 7

Par a meter
A l d r i na l p h a B H Cbe ta B H C
gamma B H C ( L i n d a n e )d e l t a B H CC h l o r d a n e4 S 4 ' - D D T
4 , 4 ' - D D E
4 , 4 ' - D D DD i e l d r i n
E n d o s u l f a n IE n d o s u l f a n I I
E n d o s u l f a n s u l f a t eEndrin
E a d r i n A l d e h y d eH e p t a c h l o rH e p t a c h l o r E p o x i d eArocIor-1242
A r o c l o r - 1 2 5 4A r o c I o r - 1 2 2 1A r o c I o r - 1 2 3 2
A r o c l o r - 1 2 4 8A r o c l o r - 1 2 6 0A r o c l o r - 1 0 1 6
T o x a p h e n eM e t h o x y c h l o r

Res-uil
N.D.
N.D,
N . D .
N . D .
N . D .
N.D.
N . D .
N.D.
N . D .
N . D .
N . D .
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N . D .
N . D .
N.D.
. \ ' . D .

U n i t s (as
received)
u g / k g
u g / k gu g / k gu g / k gu e / k e*•*&/ &u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g

R e p o r t i n g
Limi t

' 8.0 ^
8.0 LA
8.0 LT\8.0 _̂
8.0 t~-80 ~16 °1616

16
8.0161616168.08.080160

8080
SO16080

16080

K.D. = Not d e t e c t e d
R e p o r t e d by: M a r g a r e t May A p p r o v e d b y : Maureen M c D e v i t t

S a m p l e : 64258-002

E2-26



I
»Enseoo

M E T A L S P A R A M E T E R ST O T A L M E T A L S

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-8 3-4
L a b o r a t o r y I D : 64258-002 Enseco I D : 64258-002
M a t r i x : S o i l S a m p l e d : 0 8 / 0 6 / 8 7 R e c e i v e d ; 0 8 / 0 8 / 8 7A u t h o r i z e d : 0 8 / 1 0 / 8 7

P a r a m e t e r
A n t i m o n y
A r s e n i cB e r y l l i u mC a d m i u m .
C h r o m i u mC o p p e rL e a d
M e r c u r yN i c k e lS e l e n i u mS i l v e r
T h a l l i u mZ i n c

U n i t s ( a s

N . D .
4.0
0.4

N.D.3
5.27

N.D,
6

N.D.
N.D.
N.D.
12

m g / k g
m g / k g

- m g / k gm g / f c gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k gm g / k g

R e p o r t i n g
L J m l t

5
0.60.1
0.5
*>
0.65
0.05
4
0.4
0.5
0.8I

A n a l y t i c a lMe th 04
6010
70606010
60106010
6010
6010
7471
6010
7740

200.7
7841
6010

r-
0 8 / 2 4 / 8 0 ^0 8 / 1 7 / 8 ^0 8 / 2 4 / 8 7
0 8 / 2 4 / 8 r0 8 / 2 4 / 8 T *
0 8 / 2 4 / 8 O
0 8 / 2 4 / 8 7
0 8 / 2 5 / 8 70 8 / 2 4 / 8 7
0 8 / 1 7 / 8 70 8 / 2 4 / 8 7
0 8 / 1 7 / 8 7
0 8 / 2 4 / 8 7

N.D. = Not d e t e c t e d
A p p r o v e d b y : W i l l p r a t t

E2-27

S a m p l e : 64258-002



I isr;Enseco

I N O R G A N I C P A R A M E T E R S

I
C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-8 3-4
L a b o r a t o r y I D : 64258-002 Enseco I D : 64258-002
M a t r i x : S o i l S a m p l e d : 08/06/87 Received: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7

T o t a l C y a n i d e N.D.

U n i t s ( a sreceived^
m g / k g

R e p o r t i n g A n a l y t i c a l

9010
A n a l y z e d
0 8 / 2 4 / s f ?

in
V*
•t—
O

N.D. * Not d e t e c t e d
A p p r o v e d by: L i n d s a y Breyer

S a m p l e : 64258-002

E2-28



I
P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S

EPA M E T H O D 8240
C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID; S-9 0-1
L a b o r a t o r y ID: 64258-003 Enseco ID: 64258-003
Matrix: S o i l S a m p l e d : 0 8 / 0 7 / 8 7 Received: 08/08/87
A u t h o r i z e d : 0 8 / 1 0 / 8 7 Prepared: 0 8 / 1 2 / 8 7 A n a l y z e d : 0 8 / 2 8 / 8 ?

BenzeneBromoformCarbon t e t r a c h l o r i d eC h l o r o b e n z e n eD i b r o m o c h l o r o m e t h a n eC h l o r o e t h a n e2 - C h l o r o e t h y l vinyl e therC h l o r o f o r mBromodich loromethane1 . 1 - D i c h I o r o e t h a n e1 . 2 - D i c h I o r o e t h a n e1.1-Dich loroe thene1 .2-Dich l oropropaneE t h y l benzeneBromomc thane
C h l o r o m e t h a n eM e t h y l e n e c h l o r i d e1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
T e t r a c h l o r o e t h e n eT o l u e n et r a n s - l , 2 - D i c h ! o r o e t h e n e1 , 1 , 1 - T r i c h l o r o e t h a n e
I J ^ - T r i c h l o r o e t h a n eT r i c h l o r o e t h e n eV i n y l c h l o r i d et r a n s - l , 3 - D i c h ! o r o p r o p e n ec i s ~ l , 3 - D i c h ! o r o p r c p e n e

Result,
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N.D,
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

U n i t s ( a sreceive dl
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g

R e p o r t i n gLkali
500 in500 tn500500500 "*""1000 O

1000
500
500500
500
50050050010001000

2500500
500500500
500500
500

1000500
500

N.D. *= Not d e t e c t e d

S a m p l e : 64258-003

£2-20



IIIII

•^Enseco

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S ( C O N T . )
EPA M E T H O D 82*10

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 9 0 - 1
L a b o r a t o r y ID: 64258-003 Enseco ID: 64258-003
M a t r i x : S o i l S a m p l e d : 08/07/87 Received: 0 8 / 0 3 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 Prepared: 0 8 / 1 2 / 8 7 A n a l y z e d : 0 8 / 2 8 / 8 7

Surrogate
T o I u e n e - D S
B r o r a o f l u o r o b e n z e n e ( B F B )1,2-E>ichloroethane-D4

U n i t s (a sreceived.)
R e p o r t i n g

limit

N,D. = Not d e t e c t e d
R e p o r t e d b y : J u l i e N i e r m a n n A p p r o v e d by: M i c h a e l Brooks

S a m p l e : 64258-003



P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S
EPA M E T H O D 8270

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-9 0-1
L a b o r a t o r y I D : 64258-003 Enseco I D : 64258-003
M a t r i x : S o i l S a m p l e d : 0 8 / 0 7 / 8 7 Received: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 6 / 8 7

N.D. t» Not d e t e c t e d

"• t~™•3»Enseco

P a r a m e t e r
A c e n a p h t h e n eA c e n a p h t h y l e n eAnthraceneBenzo(a)anthraceneB e n z o ( a ) p y r e n e
B e n z o ( b ) f l u o r a n t h c n eB e n z o ( g , h , i ) p e r y l e n eB e n z o ( k ) f l u o r a n t h e n ebis(2-Chloroethoxy) methane
bi s(2-Ch!oroethyI) etherb i s ( 2 - C h l o r o i s o p r o p y l ) etherb i s ( 2 - £ t h y l h e x y l ) p h t h a l a t e4 - B r o m o p h e n y l p h e n y l e t h e rB u t y l b e n z y l p h t h a l a t e2 - C h l o r o n a p h t h a l e n e
4 - C h l o r o p h e n y I p h e n y l e therChryseneDibenzo(a,h)anthracene1,2-Dichlorobenzene1 , 3 - D i c h l o r o b e n z e n e1 , 4 - D i c h l o r o b e n z e n e
3 , 3 ' - D i c h I o r o b e n z i d i n e
D i e t h y l p h t h a l a t eDimethyl p h t h a l a t eDi-n-butyl p h t h a l a t e2,4-Dinitrotoluenc2 , 6 - D i n i t r o t o l u e n eDi-n-oc tyl p h t h a l a t e1 , 2 - D i p h e n y I h y d r a z i n e
F l u o r a n t h e n eFluor ene

£&il! l i
N . D ,
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.

U n i t s ( a s
r_ecei.v_5_dl
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu-5/kg
tog/ kgu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
ug/kgu g / k gu g / k gu g / k gu g / k gu g / k gug/ kg

R e p o r t i n g
Liak
330
330
330
330330
330
330330330
330
330
330330
330330330
330330
330330
330
660330330330
330330330330330
330

T-
vOin
v-
v~
O

S a m p l e : 64258-003

E2-31



I
2* Y^S/Enseco

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8270

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 9 0 - 1
L a b o r a t o r y I D : 64258-003 Enseco I D : 64258-003

S a m p l e d : 0 8 / 0 7 / 8 7 Received: 0 8 / 0 8 / 8 7M a t r i x : S o i l
A u t h o r i z e d : 0 8 / 1 0 / 8 7

Parameter.
H e x a c h l o r o b e n z e n eH e x a c h l o r o b u t a d i e n e
H e x a c h l o r o c y c l o p e n t a d i e n eH e x a c h l o r o e t h a n e! a d e n o ( l , 2 , 3 - c , d ) p y r e n eI s o p h o r o n eN a p h t h a l e n eN i t r o b e n z e n e
N - N i t r o s o - d i p r o p y f a m i n eN ~ - N i t r o s o d i p h e n y l a m i n cP h e n a n t h r e n eP y r e n e
U 2 , 4 - T r i c h l o r o b e n z e n e2 - C h l o r o p h e n o l2 , 4 - D i c h l o r o p h e n o l2 , 4 - D i m c t h y i p h e n o l4 ,6-Dini t r o-2-me t h y ( p h e n o l2 , 4 - D i n i t r o p h e n o l2 - N i t r o p h e n o t

4 - N i t r o p h e n o l
4 - C h l o r o - 3 - m e t h y I p h e n o l
P e n t a c h l o i o p h e n o lP h e n o l
2 , 4 , 6 - T r i c h I o r o p h e n o l

P r e p a r e d : 0 8 / 1 1 / 8 7 ^ A n a l y z e d : 0 8 / 2 6 / 8 7

N i t r o b e n z e n e - D 5
2 - F l u o r o b i p h e n y IT e r p h e n y l - D I 4P h e n o l - 0 5
N . D , t= Not d e t e c t e d

N . D .
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N D .
N . D .
N.D.
M.D.
N . D .
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N . D .
N . D .
N.D.

8310172
72

U n i t s ( a s
r e c e i v e d ^
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g

u s / k gu g / k g
U S / k gu g / k g
u g / k gu g / k g
u g / k gu g / k g
u g / k g

R e p o r t i n g
L i m i t „ ,"-^CM
330 Ô
330 IA
330 ^
330
330 ^
330 °330330330330330330330330

330
330

1600
1600
3301600
330

1600330
330

S a m p l e : 6425S-003

E2-32



I 4/Ensecc

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8270

C l i e n t Name: E R M S O U T H W E S T I N C
C l i e n t ID:S-9 0-1
L a b o r a t o r y ID; 64258-003 Enseco ID: 64258-003
Matrix: S o i l S a m p l e d : 08/07/87 Received: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 6 / 8 7

S u r r o g a t e
2 - F I u o r o p h c n o I2 , 4 , 6 - T r i b r o m o p h e n o l

U n i t s ( a s

67
100

R e p o r t i n g

L f \
v-
s—
O

N.D. = Not d e t e c t e d
R e p o r t e d b y : K e v i n S c h i l l i n g A p p r o v e d b y : M i c h a e l Brooks

S a m p l e : 64258-003



ti-Enseco

O R G A N O C H L O R I N E P E S T I C I D E S / P C B ' s 6 0 8
E P A M E T H O D 8080

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 9 0 - 1
L a b o r a t o r y I D : 64258-003 Enseco I D : 64258-003
M a t r i x : S o i l S a m p l e d : 0 8 / 0 7 / 8 7 Rece iv ed: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 1 / 8 7 A n a l y z e d : 0 9 / 0 3 / 8 7

A l d r i na l p h a B H C
b e t a B H Cgamma B H C ( L i n d a n e )d e l t a B H CC h l o r d a n e
4 , 4 ' - D D T
4 , 4 ' - D D E
4 , 4 ' - D D DD i e l d r i nE n d o s u l f a n IE n d o s u l f a n I IE n d o s u l f a n s u l f a t eE n d r i n
E n d r i n A l d e h y d eH e p t a c h l o rH e p t a c h l o r E p o x i d eA r o c I o r - 1 2 4 2
A r o c i o r - 1 2 5 4
A r o c l o r - 1 2 2 1
A r o c l o r - 1 2 3 2
A r o c l o r - 1 2 4 8A r o c l o r - 1 2 6 0
T o x a p h e n e
M e t h o x y c h l o r

R e s u l t
N.D.
N . D .
N . D .
N . D .
N . D .

6300
1100
1000
35001200

N . D .
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N . D .
N.D.

Unit s (as

u g / k gu g / k g« g / k gu g / k gu g / k g
u g / k gu g / k g
u g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k g
u g / k gu g / k g
u g / k g
u g / k g

R e p o r t i n g
LMi ^
400 v400
400 U

400 *400 s
4000800

800
800
800
400
800
800800800
400400

40008000
40004000
40008000
4000
8000
4000

o

N . D . « N o t d e t e c t e d
R e p o r t e d by: M a r g a r e t May A p p r o v e d b y : M a u r e e n M c D e v i t t

S a m p l e : 64258-003

E2-34



M E T A L S P A R A M E T E R S
T O T A L M E T A L S

4/Enseco

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-9 0-1
L a b o r a t o r y ID: 64258-003 Enseco ID: 64258-003
M a t r i x : S o i l S a m p l e d : 0 8 / 0 7 / 8 7 Rece iv ed: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7

P a r a m e t e r
A n t i m o n yA r s e n i cB e r y l l i u mC a d m i u mC h r o m i u mC o p p e rL e a dM e r c u r yN i c k e lS e l e n i u m
S i l v e r
T h a l l i u mZ i n c

Result
N.D.

8.00.7
N . D .6
4814

0.0616
N . D .
N . D .
N . D .

U n i t s ( a sr e c e i v e d )
m g / k gm g / k gm g / k gm g / k gm g / k gm g / k g
m g / k gm g / k gm g / k gm g / k g
m g / k gm g / k g
m g / k g

R e p o r t i n gLimU
50.6
0.1
0.52
0.6
50.054
0.80.5
0.81

A n a l y t i c a l
M e J h o d
6010
7060
6010
60106010
6010
601C7471
6010
7740200.7
784!
6010

A n a l y z e d
0 8 / 2 4 / 8 7
0 8 / 1 7 / 8 7 ^
08.24/87^
O S . _ . _ .
0 8 / 2 4 / 3 7 - ? -0 8 / 2 4 / 8 7 o0 8 / 2 4 / 8 7
0 8 / 2 5 / 8 7
0 8 / 2 4 / 8 70 8 / 1 7 / S 7
0 8 / 2 4 / 8 70 8 / 1 7 / 8 7
0 8 / 2 4 / 8 7

N . D . = N o t d e t e c t e d
A p p r o v e d b y : W i l l P r a t t

S a m p l e : 64258-003

E2-35



I S/Enseoo

I N O R G A N I C P A R A M E T E R S

I
I

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 9 0 - 1
L a b o r a t o r y I D : 6 4 2 5 S - 0 0 3 Enseco I D : 64258-003
M a t r i x : S o i l S a m p l e d : 0 8 / 0 7 / 8 7 Rece ived: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7

T o t a l C y a n i d e K . D .

U n i t s ( a s
r e c e i v e d )
m g / k g

R e p o r t i n g
Limit A n a l y t i c a lMat had.

9010
A n a l o e d

MD0 8 / 2 4 / 8 ^ ,
in

N.D. = Not d e t e c t e d
A p p r o v e d b y : L i n d s a y Breyer

O

S a m p l e : 64258-003
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I ' S ' E n s e c c

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S
EPA M E T H O D 8240

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t I D : S - 9 4 - 5
L a b o r a t o r y ID: 64258-004 Enseco ID: 64258-004
Matrix: S o i l S a m p l e d : 08/07/87 Received: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 P r e p a r e d : 0 8 / 1 2 / 8 7 A n a l y z e d : 0 8 / 2 8 / 8 7

Eatamfi i&i
Benzene
BromoformC a r b o n t e t r a c h l o r i d e
C h l o r o b e n z c n eD i b r o m o c h l o r o m e t h a r i e
C h l o r o e t h a n e2 - C h l o r o e t h y l v i n y l e t h e rC h l o r o f o r mB r o m o d i c h l o r o m e t h a n eU - D i c h l o r o e t h a n e1 , 2 - D i c h I o r o e t h a n e
1 , 1 - D i c h l o r o e t h e n e
1 , 2 - D i c h l o r o p r o p a n eEthyl benzeneBromomethaneChloromethane
M e t h y l e n e chloride1,1,2,2-TetrachloroethaneTetrachloroetheneToluenetrans-l,2-Dichlorocthene
1,1 ,1-Trich loroe thane
1 , 1 , 2 - T r i c h I o r o e t h a n e
T n c h l o r o e t h e n e
V i n y t c h l o r i d et r a n s - l , 3 - D i c h I o r o p r o p e n ec i s - I , 3 - D i c h l o r o p r o p e n e

j? . eg i iJi
N.D.
N.D.
N.D.
N . D .
N.D.
N . D .
N . D .
N.D.
N . D .
N.D.
N.D.
X.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N . D .
N . D .
N . D .

Unit s (asr_eceived)
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k gug/kgu g / k gu g / k gu g / k gu g / k gu g / k g
u g / k gu g / k gu g / k gu g / k gu g / k gu g / k gu g / k g

R e p o r t i n g
L i l f l j lFr — ' "tiF-ifm

500
500
500
500
5001000

1000
500
500
500
500
500
500500

10001000
2500500500500500500

500500
1000
500
500

r-
vOinT—
V*"
O

N.D. ** Not d e t e c t e d

S a m p l e : 64258-004

E2-37



I
I
I

P R I O R I T Y P O L L U T A N T V O L A T I L E O R G A N I C S ( C O N T . )
E P A M E T H O D 8240

C l i e n t N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-9 4-5
L a b o r a t o r y I D : 64254-004 Enseco I D : 64258-004
M a t r i x ; S o i l S a m p l e d : 0 8 / 0 7 / 8 7 R e c e i v e d : 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 _ _ _ _ _ P r e p a r e d : 0 8 / 1 2 / 8 7 _ _ _ _ _ _ _ A n a l y z e d : 0 8 / 2 8 / 8 7

T o l u e n e - D 8
B r o m o f l u o r o b e n z c n e ( B F B )l , 2 - D i c h l o r o e t h a n e - D 4

U n i t s ( a s
receiver^

101
105

91

:/Ensecc

R e p o r t i n gL i m i t 00

N . D . = N o t d e t e c t e d
R e p o r t e d b y : J u l i e N i e r m a n n A p p r o v e d b y : M i c h a e l Brooks

O

S a m p l e : 64258-004
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I - ' ^ E n s e c o

1II
II

P R I O R I T Y P O L L U T A N T S E M I V O L A T I L E O R G A N I C S
EPA M E T H O D 8270

Client N a m e : E R M S O U T H W E S T I N C
C l i e n t ID: S-9 4-5
L a b o r a t o r y ID: 64258-004 Enseco ID: 64258-004
V S a i r i x : S o i l S a m p l e d : 0 8 / 0 7 / 8 7 Rece ived: 0 8 / 0 8 / 8 7
A u t h o r i z e d : 0 8 / 1 0 / 8 7 Prepared: 0 8 / 1 1 / 8 7 A n a l y z e d : 0 8 / 2 6 / 8 ?

Paucametet
A c e n a p h t h e n eA c e n a p h t h y l e n eA n t h r a c e n eB e a z o ( a ) a n t h r a c e n eB e o z o ( a ) p y r e n e
B e a z o ( b ) f l u o r a n t h e n eB e n z o ( g , h , i ) p e r y l e n e
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Y , Q U A L I T Y C O N T R O L R E P O R T

T h e Enseco l a b o r a t o r i e s o p e r a t e under a v i g o r o u s Q A / Q C p r o g r a m d e s i g n e d
t o ensure t h e g e n e r a t i o n o f s c i e n t i f i c a l l y v a l i d , l e g a l l y d e f e n s i b l e da ta b y
m o n i t o r i n g every a spe c t o f l a b o r a t o r y o p e r a t i o n s . R o u t i n e QA/QC procedure s
i n c l u d e t h e u s e o f a p p r o v e d m e t h o d o l o g i e s , I n d e p e n d e n t v e r i f i c a t i o n o f
a n a l y t i c a l s t a n d a r d s , u s e o f d u p l i c a t e Laboratory C o n t r o l S a m p l e s t o assess
the p r e c i s i o n and accuracy of the m e t h o d o l o g y on a r o u t i n e b a s i s , and a
r i g o r o u s s y s t e m o f d a t a review.

In a d d i t i o n , t h e Enseco l a b o r a t o r i e s m a i n t a i n a c o m p r e h e n s i v e s e t o f
c e r t i f i c a t i o n s f r o m bo th s t a t e a n d f e d e r a l g o v e r n m e n t a l a g e n c i e s w h i c h r e q u i r e
f r e q u e n t a n a l y s e s o f b l i n d a u d i t s a m p l e s . Enseco - Rocky M o u n t a i n A n a l y t i c a l
L a b o r a t o r y I s c e r t i f i e d b y t h e E P A under t h e E P A / C L P program f o r b o t h O r g a n i c
a n d I n o r g a n i c a n a l y s e s , u n d e r t h e U S A T H A M A ( U . S . A r m y ) p r o g r a m , b y t h e A r m y
C o r p s o f E n g i n e e r s , a n d t h e s t a t e s o f C o l o r a d o , N e w J e r s e y , N e w Y o r k , U t a h ,
a n d F l o r i d a , among o t h e r s .

T h e s tandard l a b o r a t o r y Q C package I s d e s i g n e d t o :

1) e s t a b l i s h a s t r o n g , c o s t - e f f e c t i v e QC program tha t ensures the
g e n e r a t i o n o f s c i e n t i f i c a l l y v a l i d , l e g a l l y d e f e n s i b l e d a t a

2 ) assess t h e l a b o r a t o r y ' - s p e r f o r m a n c e o f t h e a n a l y t i c a l method
u s i n g contro l l i m i t s g enerat ed w i t h a w e l l - d e f i n e d m a t r i x

3 ) e s t a b l i s h c l ear-cu t g u i d e l i n e s f o r a c c e p t a b i l i t y o f a n a l y t i c a l
da ta so that QC d e c i s i o n s can be made i m m e d i a t e l y at the bench,
and

4) p r o v i d e a s t andard s e t o f r e p o r t a b l e s w h i c h a s s ur e s th e c l i e n t
o f t h e q u a l i t y o f h i s d a t a .

j /Enseco

o
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The Enseco QC p r o g r a m i s based upon m o n i t o r i n g the p r e c i s i o n and accuracy
of an a n a l y t i c a l method by a n a l y z i n g a set of d u p l i c a t e Laboratory Contro l
S a m p l e s ( L C S ) a t f r e q u e n t , w e l l - d e f i n e d i n t e r v a l s . A n L C S i s a w e l l -
c h a r a c t e r i z e d m a t r i x w h i c h i s s p i k e d w i t h t a r g e t c o m p o u n d s a t 5-100 t i m e s the
r e p o r t i n g l i m i t , d e p e n d i n g u p o n t h e m e t h o d o l o g y b e i n g m o n i t o r e d . T h e p u r p o s e
o f t h e LCS i s no t t o d u p l i c a t e t h e s a m p l e m a t r i x , bu t ra ther t o p r o v i d e an
i n t e r f e r e n c e - f r e e , homogeneous m a t r i x f r o m which t o g a t h e r d a t a t o e s t a b l i s h
control l i m i t s , T h e s e l i m i t s are used to d e t e rmine whether data generated by
the l a b o r a t o r y on any g i v e n day is in c o n t r o l .

C o n t r o l l i m i t s f o r accuracy ( p e r c e n t r e c ov ery) ar e based on th e av erage ,
h i s t o r i c a l p e r c e n t recovery + / - 3 s t a n d a r d d e v i a t i o n u n i t s . C o n t r o l l i m i t s
f o r p r e c i s i o n ( r e l a t i v e p e r c e n t d i f f e r e n c e ) range f r o m 0 ( i d e n t i c a l d u p l i c a t e
LCS r e s u l t s ) to the average, h i s t o r i c a l r e l a t i v e percent d i f f e r e n c e + 3
s t a n d a r d d e v i a t i o n u n i t s . T h e s e control l i m i t s ar e f a i r l y narrow based on th e
c o n s i s t e n c y o f the m a t r i x b e i n g m o n i t o r e d and are u p d a t e d on a q u a r t e r l y
b a s i s .

For Organi c a n a l y s e s an a d d i t i o n a l control measure i s taken in the f o r m
o f a S u r r o g a t e C o n t r o l S a m p l e ( S C S ) , T h e S C S i s a control s a m p l e s p i k e d w i t h
s u r r o g a t e s t a n d a r d s w h i c h i s a n a l y z e d w i t h every a n a l y t i c a l l o t . T h e recovery
o f t h e S C S i s c h a r t e d i n e x a c t l y t h e same manner a s d e s c r i b e d f t h e L C S , a n d
p r o v i d e s a d a i l y ch e ck o n t h e p e r f o r m a n c e o f t h e m e t h o d .

Accuracy for LCS and SCS 1s measured by Percent Recovery.

** f-m5,Enseco

% Recovery ~ 100M e a s u r e d C o n c e n t r a t i o n
JB A*-*«^ h« «* A .4 ** IB « •• « 4- ——— t» -**-** ta..«b ___d « ——* ^

A c t u a l C o n c e n t r a t i o n
P r e c i s i o n f o r L C S i s measured b y R e l a t i v e P e r c e n t D i f f e r e n c e ( R P O ) ,

M e a s u r e d C o n c e n t r a t i o n L C S 1 - M e a s u r e d C o n c e n t r a t i o n L C S 2
( M e a s u r e d C o n c e n t r a t i o n L C S 1 • * • M e a s u r e d C o n c e n t r a t i o n L C S 2 ) / 2RPD
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— — — — — — — — — — - — — — - — — — — — — — — — — — — — — — " S / E n s e c oAn s a m p l e s a n a l y z e d c o n c u r r e n t l y by the same t e s t are a s s i g n e d the same
QC lot number. P r o j e c t s w h i c h c on ta in numerous s a m p l e s , a n a l y z e d over several
d a y s , may have m u l t i p l e QC lo t numbers a s s o c i a t e d w i t h each t e s t . The QC
i n f o r m a t i o n w h i c h f o l l o w s i n c l u d e s a l i s t i n g o f t h e Q C l o t numbers a s s o c ia t ed
w i t h each o f t h e s a m p l e s r e p o r t e d , L C S a n d S C S (where a p p l i c a b l e ) r e cover i e s
f r o w t h e Q C l o t s a s s o c i a t e d w i t h t h e s a m p l e s , a n d c o n t r o l l i m i t s f o r t h e s e
l o t s . T h e Q C d a t a I s r e p o r t e d b y t e s t c o d e , i n t h e order t h a t t h e t e s t s a r e
r e p o r t e d i n t h e a n a l y t i c a l r e s u l t s s e c t i o n o f t h i s r e p o r t . T h e t e s t c ode s
a s s i gned a r e d e f i n e d i n S e c t i o n V I . , A n a l y t i c a l M e t h o d o l o g y .
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4 - N i t r o p h e n o l1 , 2 , 4 - T r i c h I o r o b e n z e n eA c e n a p h t h e n e2 , 4 - D i n i t r o t o l u e n eP y r e n e
N - n i t r o s o d i - n - p r o p y l a m i n e1 , 4 - D i c h I o r o b c n z e n e

C o n c e n t r a t i o nS p i k i n g M e a s u r e dL C S . J L C S 2
A c c u r a c y ( % ) P r e c i s i o n ( R P D )

6670667066706670
6670
3330
3330
3330
3330
3330
3330

4640
45004850
5080
5270
2650
2980
2750
3610
3070
2450

4800
44704620
4990
4860
2480
2760
2360
3610
2910
2260

70
6">
73
76
79
8089
S 3

1089274

7267
69
75
7374
8371

10887
68

17-10926- 90
25-102
26-1031 1 - 1 1 438-107
3 1 - 1 3 7
28- 89
35-142
4 1 - 1 2 628-104

3.4
0.7
4.9
1.88.1
6.6?.;

15.3
0.05.4
8.1

47
35
50
33 O50
231947
363S27

00in

T e s t : V G A o n S t a n d a r d S o i lQC L o t : VGA 031 AWC o n . c j U i t r a . t i Q p .Units: f u _ g / _ k g )
1 , 1 - D i c h l o r o e t h e n eT r i c h l o r o e t h e n eC h l o r o b e n z e n eT o l u e n eBenzene

5000 4500 4470
5000 5250 53105000 5140 5290
5000 4690 4810
5000 4720 4790

90
105
10394

94

89106
106

9696

59-172
62-137
60-13359-139
66-142

0.7
1.12.9
2.5
1.5

22
24
21
21
21
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5/Enseco
S U R R O G A T E C O N T R O L S A M P L E REPORT

G _ A S , C H R O M A T O G R A J P H Y / M A S S S P E C T R O M E T R Y

A n a l v t e
T e s t ; B N A o n S t a n d a r d S o i lQC Lot: BNA 0 5 3 A AUnits.: f u g / k g )

C o n c e n t r a t i o nMeasured A c c u r a c y ( % )3-CS L i m i t

P h e n o l - D S2 - F l u o r o p h e n o l
2 , 4 , 6 - T r i b r o m o p h e n o IN i t r o b c n z e n e - D 5
2 - F l u o r o b i p h e n y IT s r p h e n y l - D 1 4

T e s t : V G A o n S t a n d a r d S o i l
Q C L o t : V G A 031BW
Concen tra t i on . U n i t s : f u g / k g )
T o l u e n e - D SB r o m o f l u o r o b e n z e n c ( B F B )l , 2 ~ D i c h l o r o c t h a n e - D 4

33303330
3330
16701670
1670

2540
2360
27101270
1480
1670

7671
81
76
89100

5000
5000
5000

4900
5530
4650

98
1 1 1

93

24-1132 5 - 1 2 1
19-122
2 3 - 1 2 0
3 0 - 1 1 518-137 ODin

O
8 1 - 1 1 7
74-121
70-121
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JS ¥-*' ' S t - E n s e o o
Q C L O T A S S I G N M E N T R E P O R T

G A S C H R O J ^ A T O G R A P J H Y
L a b o r a t o r ye
64258-OOi64258-002
64258-00364258-004

P C M a t r i x T e s t
S t a n d a r d S o i l O C PS t a n d a r d S o i l O C PS t a n d a r d S o i l O C PS t a n d a r d S o i l O C P

QC Lot N u m b e r

OCP 007AEOCP 0 0 7 A E
OCP 007AE
OCP 0 Q 7 A E

OCP 007AE
OCP 007AEOCP 007AE
OCP 007AE



L A B O R A T O R Y C O N T R O L S A M P L E R E P O R T
G A S C H R Q M A T O G R A P H Y

A n a l v t c

T e s t : O C P o n S t a n d a r d S o i lQC L o t : OCP 007AEConcc .mra t i on U n i J . s :
L i a d a n e
H c p t a c h l o r
A l d r i nD i e i d r i n
Endr inp , p * - D D T

C o n c e n t r a t i o nS p i k i n g M e a s u r e d
LCS1 L C S 2

Accuracy(%)L C . S 1

27
2727
67
67
67

31.032.431.664.3
60.3
68.3

30.2
31.6
30.863.0
59.0
67.0

P r e c i s i o n ( R P D )
T * *L i i a i t s

1 1 5
120117

96
90

102

112
1 1 7
114

94
88

100

46-127
35-130
34-13231-134
42-139
23-134

2.6
2.5
2.62.0
2.2
1.9

503 )
43S "50 COin

T"
O
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I
S U R R O G A T E C O N T R O L S A M P L E REPORT

G A S C H R Q M A T Q G R A J P H Y

I A n a l v l e
T e s t : O C P o n S t a n d a r d S o i lQC Lot: OCP 007AE

U n i t s : _ ( u g / k g )

C o n c e n t r a t i o n
S p i k i n g M e a s u r e d

D i b u t y l c h l o r e n d a t e

Accuracy(%)
L i m i t s

67 72 107 20-150

COir\

O
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II Q C L O T A S S I G N M E N T R E P O R T
I N O R G A N I C S - M E T A L S

S/Enseco

I L a b o r a t o r y
S a j n & ' e N u m b e r

64258-001
64258-001
04258-00164258-001
64258-00164258-002
64258-002
64258-002
64258-00264258-002
64258-003
64258-003
64258-003
64258-003
64258-003
64258-004
64258-00464258-004
64258-004
64258-004

.PC-Matrix
S t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i l
S t a n d a r d S o i l
S t a n d a r d S o i l
S t a n d a r d S o i l
S t a n d a r d S o i lS t a n d a r d S o i l
S t a n d a r d S o i l
S t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i l

QC Lot N u m b e r

F A S T
F S E T
F T L TH G T
I C P TF A S T
F S E T
F T L TH G T
I C P T
F A S T
F S E T
F T L TH G T
I C P T
F A S TF S E T
F T L TH G T
I C P T

F A S T 0 9 8 A AF S E T 0 9 8 A A
F T L T 0 9 8 A AH G T 1 0 4 A B
I C P T I 1 4 A A
F A S T 0 9 8 A A
F S E T 0 9 8 A A
F T L T 0 9 8 A A
H G T 104AB
I C P T 1 I 4 A A
F A S T 0 9 8 A AF S E T 0 9 8 A A
F T L T 0 9 8 A AH G T I 0 4 A B
I C P T 1 I 4 A A
F A S T 0 9 8 A A
F S E T 0 9 8 A A
F T L T 0 9 8 A A
H G T 1 0 4 A B
I C P T I 1 4 A A

in
COin

o
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I SEnseco
L A B O R A T O R Y C O N T R O L S A M P L E REPORT

I N O R G A N I C S -

T e s t : F A S T o n S t a n d a r d S o i lQ C L o t : F A S T 0 9 8 A Ai t s : _ f m a / k g )
A r s e n i c

C o n c e n t r a t i o nS p i k i n g M e a s u r e d
LCS1 L£S2

40 40

A c c u r a c y ( % )
i l L C S 2 L i m t ;

P r e c i s i o n ( R P D )
Li mils

100 103 7 5 - 1 2 5 2.5 20

T e s t : F S E T o n S t a n d a r d S o i !
QC Lot: FSET09SAAConccmrai ion U n i t s : , ( m g / f r g )
S e l e n i u m 10 10 10 100 100 75-125 0.0 20

COin

T e s t ; F T L T o n S t a n d a r d S o i l
Q C L o t : F T L T 0 9 8 A ACo-0ce_ntrai ion U n i t s . . f . m g / k g )
T h a l l i u m 50 50 50 100 100 75-125 0.0 20

o

T e s t : H O T o n S t a n d a r d S o i lQC Lot: HOT 104AB
C o n c e n t r a t i o n . U a i t s : . ( m a / k g )
M e r c u r y 1.0 0.9 0-9 90 90 7 5 - 1 2 5 0.0 20

T e s t : I C P T o n S t a n d a r d S o i lQ C L o t : I C P T 1 1 4 A AC o n c e n t r a t i o n U n i t s : . . ( m g / k a )
A n t i m o n yA r s e n i c
B a r i u m
B e r y l l i u mC a d m i u m
C h r o m i u mC o b a l tC o p p e r ""LeadM a n g a n e s eN i c k e l
S i l v e r

0.50
2.0
2.00.05

0.05
0.200.50
0.25
0.500.500.50
0.05

0,47
1.7
1.9

0.045
0.043

0.210.45
0.24
0.46
0.49
0.46

0.050

0.51
1.82.0

0.04S0.048
0.22
0.48
0.26
0.49
0.520.50

0.050

94
85
9590S 6105
9096929892100

102
90

10096
96no
96104
98104

100
100

75-12575-125
75-12575-125
7 5 - 1 2 575-125
75-125
7 5 - 1 2 5
75-125
75-12575-125
75-125

8.25.7
5.16.5

11.04.7
6,58.06.35.9
8.3
0.0

20
2020
20
20
20
2020
202020
20
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I bEnsecc
L A B O R A T O R Y C O N T R O L S A M P L E R E P O R T

I N O R G A N I C S - M E T A L S

A n a l v t e

T e s t : I C P T o n S t a n d a r d S o i lQ C L o t : I C P T 1 I 4 A A

T i n
V a n a d i u mZ i n c

C o n c e n t r a t i o n
S p i k i n g M e a s u r e dL C S 1 L C S 2

0,50 0.54 0.560.50 0.48 0.50
0.50 0.44 0.48

A c c u r a c y ( % )

10896 112 75-125
100 75-125

96 75-125

P r e c i s i o n ( R P D ;Limiu

3.64.18.7
2020
20
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E ' E n s e c o
Q C L O T A S S I G N M E N T R E P O R T

I N O J R G A N I C S - N O N - M K T A L S

L a b o r a t o r y
S a m p l e d u m b e r

64258-001
64258-002
64258-00364258-004

QC M a t r i x
S t a n d a r d S o i lS t a n d a r d S o i lS t a n d a r d S o i l
S t a n d a r d S o i l

C N TC N T
C N TC N T

QC Lot N u m b e rLCS
C N T 0 6 8 A B
C N T 0 6 8 A BC N T 0 6 8 A BCNT 068 A B

00
00in
V"
v-
O
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II ^Enseco
L A B O R A T O R Y C O N T R O L S A M P L E R E P O R T

I N O R G A N I C S L - N O N - M E T A L S

T e s t : C N T o n S t a n d a r d S o i lQ C L o t ; C N T 0 6 8 A B
C o s c e _ n t r a t i . o . o _ U n i t s : ( m _ g / _ k g )
C y a n i d e

C o n c e n t r a t i o n
Measur ed A c c u r a c y ( % )Limits P r e c i s i o n ( R P D )L C S L i m i t

0.058 0.066 0.061 114 105 75-125 7.9 20

00in

O

E2-59





II
I

V I . A N A L Y T I C A L M E T H O D O L O G Y

Enseco - R o c / y M o u n t a i n A n a l y t i c a l L a b o r a t o r y p e r f o r m s a n a l y t i c a l
s e rv i c e s a c c o r d i n g t o m e t h o d s a p p r o v e d by EPA and o t h e r r e g u l a t o r y a g e n c i e s ,
whenever p o s s i b l e .

M e t h o d s f o r m e t a l s a n d o r g a n i c c o m p o u n d s a r e p r i m a r i l y d e r i v e d f r o m t h r e e
sources o f E P A m e t h o d s , 1 ) t h e m e t h o d s p r o m u l g a t e d i n 4 0 C F R 1 3 6 f o r p r i o r i t y
p o l l u t a n t s , 2 ) t h e m e t h o d s p u b l i s h e d i n S W - 8 4 6 a n d 3 ) m e t h o d s d e v e l o p e d b y t h e
E P A - E M S t / L V f o r S u p e r f u n d i n v e s t i g a t i o n s , a s w e l l a s s everal d o c u m e n t s
p u b l i s h e d by th e EPA and Enseco - Rocky M o u n t a i n A n a l y t i c a l L a b o r a t o r y in 1984
and 1985, T h e s e me thod s all use the same gener ic t e c h n o l o g y as summarized
b e l o w :

^Enseco

o

M e t a l s : ac id d i g e s t i o n f o l l o w e d b y a n a l y s e s b y I C P s u p p o r t e r 4 b y
g r a p h i t e f u r n a c e A A

V o l a t i l e O r g a n i c s : p u r g e a n d t r a p G C / M S o r p u r g e a n d t r a p G C w i t h a
s e l e c t i v e d e t e c t o r .

o

o S e m i v o l a t i l e ( b a s e / n e u t r a l a n d a c i d ) o r g a n i c s : s o l v e n t e x t r a c t i o n
f o l l o w e d b y c a p i l l a r y c o l u m n G C / M S , a n d

o P e s t i c i d e s / H e r b i c i d e s : s o l v e n t e x t r a c t i o n , f o l l o w e d b y g a s
c h r o m a t o g r a p h y .

Exact m e t h o d r e f e r e n c e s a r e g i v e n i n t h e f o l l o w i n g t a b l e s .
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A N A L Y T I C A L M E T H O D O L O G Y - O R G A N I C T E S T S • ' ^ E n s e c o
T e s t D e s c r i p t i o n

V G A V o l a t i l e O r g a n i c sB N A S e m i v o l a t i l eD X N D i o x l n
6 0 1 H a l o g e n a t e d V o l a t i l e O r g a n i c sT H H T r i b a l omethanes6 0 2 A r o m a t i c V o l a t i l e O r g a n i c sO C R O r g a n o c h l o r i n e P e s t i c i d e sO P P O r g a n o p h o s p h a t e P e s t i c i d e s6 1 9 T r i a z i n e P e s t i c i d e sL C C A R B C a r b a m a t e a n d U r e a P e s t i c i d e sP C B P C B ' sH R B P h e n o x y a c i d H e r b i c i d e s6 0 3 A c r o l e i n & A c r y l o n i t r i l e604 P h e n o l s605 B e n z i d i n e s606 P h t h a l a t e E s t e r s6 0 7 N i t r o s a m i n e s6 0 9 N i t r o a r o n i a t i c s & C y c l i c K e t o n e sP N A _ P o l y n u c l e a r A r o m a t i c H y d r o c a r b o n s611 H a l o e t h e r s .612 " ~- - C h l o r i n a t e d H y d r o c a r b o n s£D FID H y d r o c a r b o n S c a n ". ~~~G C B P D B o i l i n g P o i n t D e t e r m i n a t i o n

M e t h o d o l o g y
P u r g e & T r a p , G C / M SE x t r a c t i o n , G C / M SE x t r a c t i o n , G C / M S
P u r g e & T r a p G C / H a l lPurge & T r a p G C / H a l lP u r g e & T r a p G C / P I DE x t r a c t i o n , G C / E C DE x t r a c t i o n , G C / F P DE x t r a c t i o n , G C / N P DE x t r a c t i o n , H P L CE x t r a c t i o n , G C / E C DE x t r a c t i o n , G C / E C DP u r g e & T r a p G C / F I DE x t r a c t i o n , G C / F I DE x t r a c t i o n , H P L CE x t r a c t i o n , G C / F I DE x t r a c t i o n , G C / N P DE x t r a c t i o n , G C / N P DE x t r a c t i o n , H P L CE x t r a c t i o n , G C / E C DE x t r a c t i o n , G C / E C DE x t r a c t i o n , G C / F I DE x t r a c t i o n , G C / F I D

R e f e r e n c e
6 2 4 ( 1 ) / 8 2 4 0 ( 2 )6 2 5 ( 1 1 / 3 2 7 0 ( 2 )6 1 3 ( 0 / 8 2 8 0 ( 2 )
6 0 1 ( 1 ) / 8 0 1 0 { 2 )6 0 1 ( 1 ) / 8 0 1 0 ( 2 )6 0 2 ( 0 / 8 0 2 0 ( 2 )6 0 8 ( 0 / 8 0 8 0 ( 2 )6 1 4 ( 0 / 8 1 4 0 ( 2 )619(16 3 2 ( 1608(1 / 8 0 8 0 ( 2 )6 1 5 ( 0 / 8 1 5 0 ( 2 )6 0 3 ( 16 0 4 ( 16 0 5 ( 1606(1

/ 8 0 3 0 ( 2 )/ 8 0 4 0 ( 2 )/ 8 0 5 0 ( 2 )/ 8 0 6 0 ( 2 )6 0 7 ( 1 )6 0 9 ( 0 / 8 0 9 0 ( 2 )6 1 0 ( 0 / 8 3 1 0 ( 2 )6 1 1 ( 1 )6 1 2 ( 0 / 8 1 2 0 ( 2 )0 3 3 2 8 - 7 8 ( 3 )02887-84(4)

R e f e r e n c e s

( 1 ) C o d e o f F e d e r a l R e g u l a t i o n s , C h a p t e r 4 0 , P a r t 1 3 6 ( 4 0 C F R 1 3 6 )( 2 ) S W - 8 4 6 , 2 n d E d i t i o n , 1984.( 3 ) " A n n u a l Book o f A S T M S t a n d a r d s " , V o l u m e 11.01, 1985.( 4 ) " A n n u a l Book o f A S J M S t a n d a r d s " , V o l u m e 05.02, 1984.
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A N A L Y T I C A L M E T H O D O L O G Y - I N O R G A N I C T E S T S •S^Enseco
J e s t D e s c r i p t i o n

I C P T r a c e M e t a l sF S B A n t i m o n yF A S A r s e n i cF C D C a d m i u r nF P 8 LeadF S E S e l e n i u mF A G S i l v e rF T L T h a l l i u mC V H G MercuryC R + 6 C h r o m i u m ( V I )1 C C L C h l o r i d eB U R C L C h l o r i d eM E T F F l u o r i d e1 C S 0 4 S u l f a t eS P E S 0 4 S u l f a t eM E T A L K A l k a l i n i t y , T o t a lM E T A C K A l k a l i n i t y , F o r m sT E C N O X T N i t r a t e + N i t r i t e a s NM E T P H p HC E L S P S p e c i f i c C o n d u c t a n c e @ 2 5 CB A L T D S T o t a l D i s s o l v e d S o l i d s .B A L T S S : T o t a l S u s p e n d e d S o l i d s •B A L T S T o t a l S o l i d sB A L T V S T o t a l V o l a t i l e S o l i d sTECO P O r t h o - P h o s p h a t e as PT E C T P T o t a l P h o s p h o r u s a s PI C P T o t a l P h o s p h o r u s a s PI C P S i l i c a a s S i 0 2S P E S I 0 2 S i l i c a a s S i 0 2METBOD Biochemica l Oxygen DemandM E T C O D C h e m i c a l O x y g e n DemandT O C T O C T o t a l O r g a n i c C a r b o nM E T N H 3 A m m o n i a a s NT E C N H 3 A m m o n i a a s NM E T T K N T o t a l K j e l d a h l N i t r o g e n a sT E C T K N T o t a l K j e l d a h l N i t r o g e n a sT O X T O X T o t a l Organi c H a l o g e nT O N 0 1 T o t a l O r g a n i c N i t r o g e nB A L O & G O i l a n d G r e a s e
I R A O & G O i l a n d G r e a s eT E C C N F C y a n i d e A m e n d a b l e t oC h l o r i n a t i o nT E C C N W W e a k & D i s s o l v e d C y a n i d eT E C C N T T o t a l C v a n i d eS T E P H E N P h e n o l i c sC O L I F F F e c a l C o l i f o r mC O L I F T T o t a l C o l i f o r m

M e t h o d o l o g y
I C P E m i s s i o n S p e c t r o s c o p yF u r n a c e A t o m i c A b s o r p t i o nF u r n a c e A t o m i c A b s o r p t i o nF u r n a c e A t o m i c A b s o r p t i o nF u r n a c e A t o m i c A b s o r p t i o nF u r n a c e A t o m i c A b s o r p t i o nF u r n a c e A t o m i c A b s o r p t i o nF u r n a c e A t o m i c A b s o r p t i o nC o l d V a p o r A t o m i cC o l o r i m e t r i cI o n C h r o m a t o g r a p h yM a n u a l T i t r i m e t r i cE l e c t r o d e1CM a n u a l T u r b i d i m e t r i cT i t r i m e t r i cT i t r i m e t r i cCd R e d u c t i o nM e t e rB r i d g eG r a v i m e t r i c ,G r a v i m e t r i c ,G r a v i m e t r i c ,G r a v i m e t r i c ,

C o l o r i m e t r i c
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P A T H W A Y A N A L Y S I S A N D E X P O S U R E A S S E S S M E N T :
S I T E C O N D I T I O N 3 -U N R E S T R I C T E D S I T E A N D W O R S T - C A S E I M P R O B A B L E L A N D U S E

In accordance wi th the r a t i o n a l e d i s cu s s ed in S e c t i o n 9 , t h i sa p p e n d i x p r e s e n t s a p a t h w a y a n a l y s i s and expo sure assessment f ort h e S D S s i te under assumed f u t u r e S i t e C o n d i t i o n 3 , T h e generala s s u m p t i o n s necessary f o r t h e e v a l u a t i o n o f th i s s i t e c o n d i t i o nare:
1) U n r e s t r i c t e d s i t e access - the d i s p o s a l area is open andabandoned. The surround ing land has been s o l d to a d e v e l -oper f o r r e s i d e n t i a l hou s ing .
2) A s i n g l e wel l has been i n s t a l l e d in the s h a l l o w u n c o n f i n e da q u i f e r at the northwest edge of the d i s p o s a l area.
3) The main pond and e v a p o r a t i o n sys t em d ik e s are not main-ta ined in any way. T h e r e f o r e , the d ik e s g r a d u a l l y erodeand the main pond f i l l s to the decant l e v e l , a s per S i t eC o n d i t i o n 2.
4) R e s i d e n t i a l d e v e l o p m e n t occurs at the edge of the borrowpit areas.
5) All ages f r o m two years o ld t o a d u l t s ar e c o n s i d e r e d cap-a b l e o f acce s s ing al l areas o f the s i te.
T h e s e general a s sumpt ions se t the stage for d e v e l o p m e n t of spec-i f i c e xpo sur e scenarios f o r each c o m p l e t e d p a t h w a y under S i t eC o n d i t i o n 3 . A s shown i n T a b l e 9-1, a l l p a t h w a y s e x c e p t I I I Care assumed to be c o m p l e t e . P a t h w a y IIIC is not c o m p l e t e be-cause the as sumption of r e s ident ia l deve lopment p r e c l u d e s theus e o f th e land f or a g r i c u l t u r a l p u r p o s e s .
Many o f the expo sure scenarios p r e v i o u s l y p r e s e n t e d in S e c t i o n11 for S i t e C o n d i t i o n 2 a p p l y also to S i t e C o n d i t i o n 3 , spec i-f i c a l l y a i r Pathways I A through 1 C , s u r f a c e water P a t h w a y s I I A ,I I B a n d I I D a n d ground water P a t h w a y I V B . Direct contact expo-sure t o s o i l / s l u d g e s ( P a t h w a y I I I A ) d i f f e r f r o m S i t e C o n d i t i o n 2only in fr equency of exposure and a f f e c t e d age group s . A g e -s p e c i f i c b p d y metric s used in c a l c u l a t i n g dermal e xpo sure tosoil and s l u d g e s are summarized in T a b l e F - l . Where n e c e s s a r y /a s s u m p t i o n s have been made r e g a r d i n g such f a c t o r s as v i s i t a t i o nfrequency, p l a y time, etc. in order to evaluate total l i f e - t i m eexposure s f or th e h y p o t h e t i c a l r e s id en t s a d j a c e n t t o th e s i t e ;these f a c t o r s ar e l i s t e d in T a b l e F - 2 .
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D7S5 T A B L E F - 1

Summary o f A g e - S p e c i f f c Human Body M e t r i c s

smila;immm
at
If f l11ii

\

A g e Group

Average s for A g e s 2-5 £11
( a t l d a t a f o r 2 - 1 / 2 years)

Averages for ages 6-9 [11
( a l l d a t a f a r 6 year s)

Average s f o r ages t O - 1 2
| A d u l t C t l7% W

A v e r a g e
W e i g h t

( K g >
13.2

% O f T O T A L
20.8

I S O f T O T A L
45.4

% o f T O T A L
?0

% of TOTAL

A v e r a g e S k i n S u r f a c e Area s

H I
E21
111
E 2 ]
[ 3 3
C 2 ]m
[21

Arms £
H a n d s

0.1
18%

0.125
15%

0.20irx
0.34

19%

Forearms
& H a n d s

t i l M A
M A

t i l H A
J J A

[ 3 1 M A
M A

C 1 1 0.17 [ 1 1
9.5%

H a n d s

0.03 [11
5%

0.04 [11
5%

0.07 C31
5%

O.Q9t [11
5%

C m 2 > f o r

Legs £
F e e t

0.18 H I
32%

0.28 [11
34%

0.45 [31
32%

0.54 151
30%E53

E x t r e m i t i e s

F e e t

0.039 El l
ft.

0.056 [11
7%

0.09 [31
7 X K )

0.13 £4]
7% [41

S U B T O T A L

0-28 [11
49%

0.405 Ell
49r.

0.65 £31
49X KI

0.89 E4)
49% £41

T O T A L Body
S u r f a c e

£m2>

0.57 M ]

0.82 C1J

1.32 £31
t.81 M l

E s t i m a t e d
T o r s a l
S u r f a c e

Ctn2>

0.29 E6I

0.415 Ed]

0.67 E6I
0.92 [6]

. N O T E S :
[ 1 1 Source; f t a w l e y , J o h n K . , 1935. Assessment o f H e a l t h R i s k f r o m Exposure t o C o n t a m i n a t e d S o i l . R f s f c A n a l y s i s 5(4>: 289-302.

AU data presented w i t t i t h i s f o o t n o t e are a s p t i b t i s h e d in T a b l e 1 o f Hawtey' s paper , or etsewhere Jn that document.
A t t other da ta a r e c a l c u l a t e d f r o m d a t a i n T a b t e 1 o f H a w t e y ' s p a p e r , a s noted b e t ow.

[21 Percentage s are c a l c u l a t e d as ( s u r f a c e area of body p a r t ( s » / ( t o t a l body s u r f a c e area>*100.
E31 Data are c a t c u l a t e d as ( a d u l t value * [ 6 - y e a r - o E d v a l u e ] ) / 2 f r o m d a t a as r epor t ed in H a w l c y or as noted beEow,
!41 Percentage is assumed to be the same as c a l c u l a t e d values for 2 - 1 / 2 year-o{ds and 6 - y e a r - o l d s in H a w t e y 1985.
151 Percentage is c a l c u l a t e d as SUBTOTAL % (49%) - ARMS & H a n d s % (19%) = 30%. S u r f a c e area

for L e g s & f e e t is then c a l c u l a t e d as 0.30*1.81 * 0.56 m2 ( p e r c e n t t i m e s t o t a l body a r e a ) .
E 6 ] T o r s a l s u r f a c e e s t i m a t e d b y s u t r a c t t n g a u b t o t a t f o r e x t r e m i t i e s f r o m t o t a l body s u r f a c e .
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I
The three p a t h w a y s that ar e s i g n i f i c a n t l y d i f f e r e n t o r which d idnot occur under S i t e C o n d i t i o n s 1 and 2 are:

Pathways l i e and IIIA: Direct contact with water ands l u d g e s ^ in the main pond by c h i l d r e n assumed to bel i v i n g in a h y p o t h e t i c a l r e s i d e n t i a l d e v e l o p m e n t imme-d i a t e l y a d j a c e n t t o th e d i s p o s a l f a c i l i t i e s , which areassumed to be abandoned. A d u l t direct contact expo-sures are assumed to be the same f r e q u e n c y as for S i t eC o n d i t i o n 2.
P a t h w a y I I I B : I n t e n t i o n a l i n g e s t i o n o f s o i l s a n ds l u d g e s f r o m a l l waste c o m p a r t m e n t s by a p i c a p h i l e( s o i l - e a t i n g c h i l d ) .
Pathway IVA: Presence o f a water well a t the edge o fthe d i s p o s a l area.

T h e s e three p a t h w a y s are a d d r e s s e d in the f o l l o w i n g s e c t i o n s ,
F . I S u r f a c e W a t e r E x p o s u r e P a t h w a y
As shown in T a b l e 9-1, a l l f o u r p o t e n t i a l s u r f a c e water p a t h w a y sare c o m p l e t e for S i t e C o n d i t i o n 3 and are the same c o n d i t i o n sand expo sure s a s d i s cu s s ed f or S i t e C o n d i t i o n 2 wi th the f o l l o w -ing e x c e p t i o n s :
1) Direct contact expo sure r e l a t e d to water in the main p o n ea p p l i e s to a much broader range of ages.
2 ) Because o f t h e r e s i d e n t i a l d e v e l o p m e n t ,C l a r k Lake by c a t t l e does not occur. u t i l i z a t i o n o f

Because o f these a s s u m p t i o n s , P a t h w a y s I I A a n d I I B a r e c o m p l e t eonly to f i s h or w i l d l i f e . S i n c e C l a r k Lake would s t i l l ne t be ad r i n k i n g water source, the o n l y e xpo sur e to humans would bethrough p o t e n t i a l inge s t i on o f f i s h . N o e d i b l e s p e c i e s o f f i s hoccur in C l a r k Lake so it is u n l i k e l y that any would be consum-ed . Regu lar hunt ing o f w i l d l i f e i s u n l i k e l y , given th e as sumedr e s i d e n t i a l d e v e l o p m e n t o f the s i t e area.
P a t h w a y IIC^ ( d i r e c t contact wi th or i n g e s t i o n o f water in themain p o n d ) is c o m p l e t e to all e xpo sure age g r o u p s who are oldenough to access the s i t e (two years old or o l d e r ) e x c ep t twot h r o u g h f o u r year o l d s who are not l i k e l y to survive a f a l l in t othe pond under the ( a s s u m e d ) unsupervi s ed c o n d i t i o n s . E x p o s u r e sfor th i s p a t h w a y are not q u a n t i f i e d in the risk a n a l y s i s becausethe concentrat ions of i n d i c a t o r c on s t i t u en t s in pond water arevery low in compari son to the concentrat ion of these samec o n s t i t u e n t s in pond s l u d g e s . H e n c e , the c a l c u l a t e d risk due to
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expo sure to pond water is i n s i g n i f i c a n t when compared to therisks as soc iated with exposure to pond s l u d g e , and would notimpac t the ov era l l risk c a l c u l a t e d due to e xpo sure to s l u d g e .
T h e f o u r t h p a t h w a y , Pathway I I D (Brazo s River Bank f a i l u r e ) , i s

1 < * 3 * a f % ' t " 1 * - « ; i l - f-y-l-V" G 1 +• n f " * . - S V * y ' 3 ' l 4 - l i * \ l - i < - « 1 -» V i r 3 ^ -=.V\^ - 1 1 — •*if3f3vmr-e-f\t3 1 Y\i d e n t i c a l f o r S i t eS e c t i o n 11.2.3.3. C o n d i t i o n s 2 and 3 and is a d d r e s s e d in

F. 2 .Direct Contact Exposures
Given the scenario of an a d j a c e n t r e s i d e n t i a l d e v e l o p m e n t andunre s t r i c t ed s i te access, it is assumed that all age g r o u p sc a p a b l e of w a l k i n g una t t ended could have access to each s i t ecompartment ( m a i n pond and evapora t iv e s y s t e m ) once a week for52 v i s i t s per year.
I n c i d e n t a l dermal exposure s for the main pond and e v a p o r a t i v esy s t em are assumed. T h e s e i n c i d e n t a l e xpo sur e s involve thehands and f o r e a r m s in a d u l t s and the entire hands and arms inc h i l d r e n (see T a b l e F - 2 ) . T h i s d i s t i n c t i o n i s made because o fthe nature o f a c t i v i t i e s i n v o l v i n g these age g r o u p s . A d u l t sw i l l be engaged in only occasional a c t iv i t i e s that w i l l e xpo s etheir hands and f o r e a r m s to soil and s l u d g e s as e x p l a i n e d inS e c t i o n 11.3.1, wh i l e c h i l d r e n w i l l be engaged in r e c r e a t i o n a l ,p r o t r a c t e d contact with s o i l s and s l u d g e s that w i l l more l i k e l yinvolve the ir entire arms.
U s i n g these a s sumpt ions , subchronic and chronic exposures foreach i n d i c a t o r chemical for each age group i n d i c a t e d in T a b l eF-3 and f or each compartment have been c a l c u l a t e d ( T a b l e s F - 4 Athrough F - 4 M ) . T o t a l l i f e t i m e ri sk i s c a l c u l a t e d b y u s ingaverage e xpo sure s w e i g h t e d by the number of years at the e x p o -sure level for each age g r o u p , up to a t o t a l of 68 years. (Itis assumed that there is no exposure for the f i r s t two years ofl i f e . ) T h e s e d a t a , a l o n g with t h e hazard ind i c e s f o r non-car-c inogen s , are summarized in T a b l e s F - 5 A and F - 5 B .
A summary of t o ta l carc inogenic risk and t o ta l hazard index isp r e s en t ed be low f or each c ompar tmen t . C a l c u l a t i o n s were per-formed according to the procedure described in S e c t i o n 11.3.3

Compar. tm_ent
M a i n Pond S l u d g e
E v a p o r a t i o n S y s t e m S l u d g e

T o t a lH a z a r d - I n d e x
9.31%
0.97%

T o t a lC a r c i n o g e n i c . B i s k
5 . 7 2 E - 0 4
6 . 3 9 E - 0 5

T a b l e F-6 summarizes the u p p e r bound cancer risk and hazardindex for each indi ca tor chemical in each s i te c ompar tmen t .

F - 5
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I
D787 t a b l e P - J

summary o f C o n d i t i o n s A s s u m e d f o r c a l c u l a t i o n s o f O i r e c : c o n t a c t e x p o s u r e
u u e s i n c t e d s i t e • i m p r o o a D i e w o r s t - c a s e f u t u r e L a n d u s e

Resul tant
Body s u r f a c e uni I soi 1
A r e a E x p o s e d E x p o s u r e

T y p e o f e x p o s u r e ( m i ) ( m a / d a y )

O g H M A L E X P O S U R E A d u l t

H a n d s and f o r e a r m s o 17 870
A g e s 1 - 4 y t s

H a n d s and a r m s o. i su
A g e 5 y r i

H a n d s and arms o. i 512
A ^ e s 6-9 yi s

H a n d s and arms o.us 6 40
A g e s 1 0 - 1 2 y r s

M a i n Pond S l u d g e s E v a p o r a t i o n s l u d g e s

F r e q u e n c y O u r a t i o n F r e o u e - c y D u r a t i o n
( d a y s / y r ) ( h r s ) ( d a y s / i r f ) C f t r s )

5 2 1 2 i j 1 2 v-o
52 17 26 1 ^-0

V"
«r-

26 5 16 5 ° O

2 6 7 5 Z f > 7 . 5

H a n d s a n d arms 0.2 1023 7 5 7 . 5

E X P O S U R E A d u l t

Hands and forearms
A y e s

H a n d s a n d arms
Age 5

H a n d s and arms
A g e s

H a n d s a n d a r m s
A g e s

H a n d s a n d a r m s

i n t e n t i o n a l p i c a (age s 2 &

NA 50
z - 4 y r s

NA 50
y r s

N A S O
6 - 9 y r s

NA 50
10-u y r s

N A 5 0

3 o n l y j 10000

52 NA f,l NA

26 NA ;t> NA

26 NA 16 NA

26 NA ;$ NA

26 NA ;» NA

36 NA 14 NA

F - 6



I
T A B L E F - 4 A

Summary o f C a l c u l a t i o n s o f Direc t E x p o s u r e R i s k s f o r C h i l d r e n a n d A d u l t s :U n r e s t r i c t e d S i t e - - t m p r o b a b l e F u t u r e landuse B E N Z E N E

Expo sure s f o r S p e c i f i c W a s t e C o m p a r t m e n t s

T y p e o f E x p o s u r e
C o n c e n t r a t i o n i n D i s p o s a l C o m p a r t m e n t

M a i n PondS l u d g e s< m g / k g )
1050.

E v a p o r a t i o nS l u d g e s( m g / k g )
, 42,95,

R g S / l T A H T Y E A R L Y E X P O S U R E * A D U L Tf c s s u l t a n t E x p o s u r e ( n i g / y e a r ) - i n c i d e n t a l dermal 1.425 0.058f c i s u t t a n t E x p o s u r e ( m g / y e s r ) • i n c i d e n t a l i n g e s t i o n 0.683 0.028
Average D a i l y » 0.041 Average D a i l y * 0.002

Subchrc- i i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 5 . 7 S E - 0 4 2.376-05C h r o n i c £ a t l y I n t a k e ( C O I ) , m g / k g - d a y 8.25t--05 3.376-06Body W e i g h t ( k g ) 7 0. . . . . . . . — — — . — — — , . ^ — — „ — — — — — „ , . — — — _ _ ^ — — — — — — — „ « , — . . — — — — — « . _ * , , . , „ . , = = „ — , . , „ . , - ^
R g S U L T A H T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S ^R e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0 .07 '0 0.003 \OR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.341 0.014

A v e r a g e D a i l y = 0.0158 A v e r a g e D a i l y = 0.0006 ^
S u b c h r o n i c D a i l y I n t a k e < S D I ) , m g / k g - d a y 1.20E-Q3 4.90E-05 OC h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 8.53E-05 3.49E-06Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l d e rmal 0.175 0.007R e s u l t a n t E x p o s u r e ( m g / y e a r ) * i n c i d e n t a l i n g e s t i o n 0.341 O.OU
A v e r a g e D a i l y = 0.0198 A v e r a g e D a i l y = 0.0008

S u b c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1 . 5 C E - 0 3 6 . 1 5 E - 0 5C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1.07E-04 4.38E-06S o d y W e i g h t ( k g ) 13.2 ____

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.328 0.013R e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.341 0.014
A v e r a g e D a i l y = 0.0257 A v e r a g e D a i l y = 0.0011

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.24E-03 5.06E-05C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 8 .81S-05 3.60E-06Body W e i g h t ( k g ) 20.8

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l d e r m a l 0.524 0.021R e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.341 0.014
A v e r a g e D a i l y = 0.0333 A v e r a g e D a i l y ~ 0.0014

S u b c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 7.33E-04 3.006-05C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 5.22E-05 2.13E-06
Body W e i g h t ( k g ) 45.4 „„„_____

R e s u l t a n t E x p o s u r e - I n t e n t i o n a l I n g e s t i o n ( P i c a ) 68.250 2.792( a g e s 2 & 3 o n l y ) A v e r a g e D a i l y = 2.625 0.107Body W e i g h t ( k g ) 13.2 S D I ( m g / k g - d a y ) 1.99E-01 8.13E-03C D I ( m g / k g - d a y ) 1.42E-02 5.79E-04
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T A B L E f - 4 3
Summary o f C a l c u l a t i o n s o f D i r e c t Expo sur e R i s k s f o r C h i l d r e n a n d A d u t t s :U n r e s t r i c t e d S i t e • - I m p r o b a b l e f u t u r e Landuse 2 , 4 - D I M E T H Y L P H E H O L

E x p o s u r e s f o r S p e c i f i c W a s t e c o m p a r t m e n t s

T y p e o f Exposure
C o n c e n t r a t i o n i n D i s p o s a l Compar tmen t

M a i n PondS l u d g e s( m g / k g )
342

E v a p o r a t i o nS l u d g e s( m g / k g )
24.7

R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L TR e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l dermal 0 .1S6 0.013Sesu l tan t Exposure ( m g / y e f l r ) - i n c i d e n t a l ingest ion 0.069 0.006
A v e r a g e D a i l y = 0.005 A v e r a g e D a i l y "• 0.0004

S i - f e c h r o n i c D a i l y i n t a k e ( S O D , m g / k g - d a y 7 . S 4 E - 0 5 5.456-06Gifonic D a i l y I n t a i t e ( G D I ) , m g / k g - d a y 1.076-05 7.76E-07Body W e i g h t ( k g ) 70
U _ _ _ _ _ _ > a ^ - ~ *HMt,V-fltta*J-- m-.f,~f-1 —— ^ -*.-.-»-«•-,,»„«« l,-__»«^-____B.* *.»____.- __«____., •,*,!........• -».<>*...» «<.____.b .a «.. -..» = ™--»4,__-__-.-»-^.-C^.- JX ^

R E S U L T A N T Y E A R L Y E X P O S U R E - A G H S 2 - 4 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) • i n c i d e n t a l dermal 0.00° O.C01 ^OR e s u l t a n t Expo sur e ( r a g / y e a r ) • i n c i d e n t a l i n g e s t i o n 0.014 0.003
A v e r a g e D a i l y « 0.0021 A v e r a g e Dat ty ~ 0.0001 ••r*-

Subchroni c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1 . 5 6 E - Q 4 1 . 1 3 E - Q 5 OC h r o n i c D a i l y I n t a k e ( C O D , m g / k g - d a y 1 . H E - 0 5 8.03E-07Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t Expo sur e ( n i g / y e a r ) - i n c i d e n t a l dermal 0.023 0,002f i e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.044 0,003
A v e r a g e D a i l y = 0.0026 A v e r a g e D a i l y = 0.0002

Subchronic D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.96E-04 1.41E-05C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1 . 4 0 E - O S 1.01E-06Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R S
Resu l tan t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.043 0.003
R e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.044 0.003

Average D a i l y - 0.0034 Average D a i l y * O.Q002
S y f c c h r o n i e D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.61E-04 1 . 1 6 E - 0 5Chronic D a i l y I n t a k e ( C O D , m g / k g - d a y 1.15E-05 8.29E-07S o d y W e i g h t ( k g ) 20.8

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.068 0.005R e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.044 0.003
A v e r a g e D a i l y * 0.0043 A v e r a g e D a i l y = 0.0003

S u b c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 9 . S 5 E - 0 5 6.89E-Q6C h r o n i c D a i l y I n t a k e ( C O D , m g / k g - d a y 6.80E-06 4 . 9 1 K - 0 7
Body W e i g h t ( k g ) 45.4 ,_ _ „ . - M _.__„__._

R e s u l t a n t Exposure - I n t e n t i o n a l I n g e s t i o n ( P i c a ) 8.892 0.642( a g e s 2 & 3 o n l y ) A v e r a g e D a i l y = 0.342 0.025Body W e i g h t ( k g ) 13.2 S D K m g / f c g - d a y ) 2.59E-02 1.876-03CD I ( m g / k g - d a y ) 1.85E-03 1.33E-Q4
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0739 T A B U P - 4 C

Surroary o f C a l c u l a t i o n s o f D i r e c t E x p o s u r e R i s k s f o r C h i l d r e n a n d A d u l t s :U n r e s t r i c t e d s i t e *• I m p r o b a b l e F u t u r e Lanouse E 7 H Y L 6 E N Z 6 f j E

E x p o s u r e s f o r S p e c i f i c W a s t e C o m p a r t m e n t sI
I

T y p e o f Expo sur e
C « i c e n t r a t i o n in D i s p o s a l C o m p a r t m e n t
R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L TS e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermalR e s u l t a n t Expo sure ( r a g / y e a r ; - i n c i d e n t a l i n g e s t i o n

Average D a i l y =
S u f o c h r o m c D a i l y I n t a k e ( S O I ) , m g / k g - d a yC h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y

& o d y W e i g h t ( k g ) 7 0

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S
S t e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermalR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n

A v e r a g e D a i l y 3

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g ' d ^ yC h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a ySody W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermalR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n
Average D a i l y =

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a yC h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a yS o d y W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) • i n c i d e n t a l d e rmalR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n
Average D a i l y a

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a yC h r o n i c D a i l y I n t a k e ( C D t ) , m g / k g - d a yBody W e i g h t ( k g ) 20.8

R E S U L T A N T Y E A R L Y E X P O S U R E - A C E 10-12 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l d e rmalR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n
Average Dai ly ~

S u b c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a yChronic O a P y I n t a k e ( C D I ) , m g / k g - d a yBody W e i g h t ( k g ) 45.4

R e s u l t a n t E x p o s u r e - I n t e n t i o n a l I n g e s t i o n ( P i c a )(age s 2 & 3 o n l y ) A v e r a g e D a i l y =8ody W e i g h t ( k g ) 13.2 S D H m g / k g - d a y )
C D I ( m c / k g - d a y )

Ha in PondS l u d g e s( m g / k g )
3267

4.4342.124
0.126

1.80E-032.57E-04

0.217
1.062

0.0492
3.73E-032.66E-04

0.544
1.062

0.0617
4 . 6 S E - 0 33.33E-04

1.019
1.062

0.0800
' ; . B 5 E - 0 32.74E-04

1.6291.062
0.1035

2 . 2 S E - 0 31.62E-04

212.3558.1686.19E-01
4.41E-02

E v a p o r a t i o nS l u d g e s( m g / k c )
301

0.409
0.196

A v e r a g e D a i l y = C . 0 1 2
1.666-042 . 3 6 € - C 5

0.0200.098
A v e r a g e D a i l y - 0.0045

3.431-04
2 . 4 5 E - 0 5

0.050
0.096

Average D a i l y - 0.0057
4 . 3 1 E - Q 4
3,071-05

0.094
0.058

Average D a i l y - 0.0074
3 . 5 5 E - G 42 - 5 3 E - C 5

0.150<J. 398
A v e r a g e D a i l y = O . C C 5 5

2 .10E-&.
1.506-05

19.5650.7535.70E-024.06E-03

O

V"
O

_
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D79S T A B L E F - 4 D
Surtnary o f C a l c u l a t i o n s o f D i r e c t Expo sure R i s k s f o r c h i l d r e n a n d A d u l t s :U n r e s t r i c t e d S i t R - - I m p r o b a b l e F u t u r e Lanouse

W A P H T r i A U N E

E x p o s u r e s f o r S p e c i f i c W a s t e C o m p a r t m e n t s

T y p e o f Exposure
C o n c e n t r a t i o n in D i s p o s a l compartment
R E S U L T A N T Y E A R L Y E X P O S U R E • A D U L TR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l d ermalR e s u l t a n t Expo sur e ( m g / y e a r ) • i n c i d e n t a l i n g e s t i o n

M a i n PondS l u d g e s( m g / k g )
257

A v e r a g e D a i l y =
Subchronic D a i l y I n t a k e ( S O I ) , m g / k g - d a yC h - c n i c D a i i y I n t a k e ( C D I ) , m g / k g - d a yBody W e i g h t ( k g ) 7 0

0.1400.033
0.003

4.75E-056.77E-06

A v e r a g e D a i l y

E v a p o r a t i o nS l u d g e s( m g / k g )
NO

0.0000.000
O.OOOC

O.OQE+00Q.OOE+OQ

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) • i n c i d e n t a l d e rmalR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n
A v e r a g e D a i l y =

S u b c h r o n i c D a i l y I n t a k e ( S D 1 ) , m g / k g - d a yC h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a yBody W e i g h t ( k g ) 13.2

O.C070.017
0.0009

6.86E-05
4.89E-06

A v e r a g e D a i l y

0.0000.000
0.0000

O.OOE+00O.OOE+00

o

O

R E S U L T A N T Y E A R L Y E X P O S U R E - A G ER e s u l t a n t E x p o s u r e ( m g / y e a r )R e s u l t a n t E x p o s u r e ( m g / y e a r )
5 Y E A R Si n c i d e n t a l d e r m a li n c i d e n t a l i n g e s t i o n

A v e r a g e D a i l y
S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a yC h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a yBody W e i g h t ( k g ) 13.2

0.0170.017
0.0013

9.85E-057.02E-06

Average D a i l y =

0.0000.000
0.0000

O.OOE+GOO.OOE+00

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l dermalR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n
A v e r a g e D a i l y =

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y
C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a yBody W e i g h t ( k g ) 20.8

0.0320.017
0.0019

9.02E-05
6.43E-06

A v e r a g e D a i l y =

0.0000.000
0.0000

O.OOE+OG
0.006*00

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermalR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n
A v e r a g e D a i l y =

S u b c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a yC h r o n i c D a i l y I n t a k e ( C O I ) , m g / k g - d a yS o d y W e i g h t ( k g ) 45.4

0.0510.017
0.0026

5.76E-054.1QE-06

A v e r a g e D a i l y =

0.0000.000
0.0000

<LOOE«-00Q.OOE^OQ

R e s u l t a n t E x p o s u r e( a g e s 2 & 3 o n l y )S o d y W e i g h t ( k g )
I n t e n t i o n a l I n g e s t i o n ( P i c a ) 3.341Average D a i l y = 0.12913.2 S D I ( m g / k g - d a y > O.73E-03C D I ( m g / k g - d a y ) 6.93E-04

0.0000.000O.OOE+00O.OOE+00

F-10
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Surmtary o f C a l c u l a t i o n s o f D i r e c t Expo sure R i s k s f o r C h i l d r e n a n d A d u l t s :U n r e s t r i c t e d S i t e • - I m p r o b a b l e F u t u r e Landuse

( T o t a l )

Expo sur e s f o r S p e c i f i c W a s t e C o m p a r t m e n t sII

I

T y p e o f Exposure
C o n c e n t r a t i o n in D i s p o s a l Compar tmen t

M a i n PoridS l u d g e s
( m g / k g )

159

E v a p o r a t i o nS l u d g e s( m g / k g }
25

R E S U t T A N T Y E A R L Y E X P O S U R E - A D U L TR e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.360 G.057R e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.124 0.020
Average D a i l y * 0,009 A v e r a g e D a i l y a 0.0015

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.33E-04 2.096-05C h r o n i c D a i l y I n t a k e ( C O I ) , m g / k g - d a y 1 . S 9 E - 0 5 2.98E-06Body W e i g h t ( k g ) 70 ________ _ _ _ _ _

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S ^R e s u l t a n t E x p o s u r e ( m g / y e a r ) * i n c i d e n t a l dermal 0.018 0.003 \^QR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.062 0.010
A v e r a g e D a i l y - 0.0031 A v e r a g e D a i l y = 0.0005

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , a i g / k g - d a y 2.32E-04 3.65E-05 OC h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1.65E-05 2.60E-06Body W e i g h t ( k g ) 13.2 _ _ _ _ _ _ _ _ _

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l d e rmal 0.044 0.007
R e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.062 0.010

A v e r a g e D a i l y - 0,0041 A v e r a g e C a i l y = 0.0006
S u b c h r o n i c D a i l y I n t a k e ( S D I ) , s g / k g - d a y 3.09E-04 4.86£-Q5C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 2.20E-05 3 . - i 6 E - G 6

Body W e i g h t ( k g ) 13.2 _ __M__________________ _________

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.083 0.013R e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.062 0.010
A v e r a g e D a i l y * 0.0056 A v e r a g e C a i l y = 0.0009

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 2.68E-04 4.21E-05C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1.91E-05 3.00E-06Body W e i g h t ( k g ) 20.8

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l d e r m a l 0.132 0.021R e s u l t a n t Exposure ( t u g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.062 0.010
A v e r a g e D a i l y - 0.0075 A v e r a g e D a i l y = 0.0012

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.64E-04 2 .59E-05C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1.176-05 I . 8 4 E - 0 6
Body W e i g h t ( k g ) 45.4 ..„„_„_„____.__-_______

' ' " ; . . . . . j . .

R e s u l t a n t Exposure - I n t e n t i o n a l I n g e s t i o n ( P i c a ) 12.402 1.950( a g e s 2 & 3 o n l y ) A v e r a g e D a i l y = 0.477 0.075Body W e i g h t ( k g ) 13.2 S D K m g / k g - d a y ) 3.61E-02 5.68E-G3C D I ( m g / k g - d a y ) 2.S7E-03 4.05E-04

F - l l
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Summary o f C a l c u l a t i o n s o f D i r e c t E x p o s u r e R i s k s f o r C h i l d r e n a n d A d u l t s :U n r e s t r i c t e d S i t e • * I m p r o b a b l e F u t u r e Landuse P H E N O L

Exposures f o r S p e c i f i c W a s t e C o m p a r t m e n t s

I
T y p e o f E x p o s u r e

C o n c e n t r a t i o n ( n D i s p o s a l Compar tment

M a i n PondS l u d g e s( m g / k g )
695

E v a p o r a t i o nS l u d g e s( m g / k g )
757

R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L TR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.377 0-411R e s u l t a n t Expo sur e ( m g / y e a r ) • i n c i d e n t a l ( n g e s t i o n 0,181 0.197
Average D a i l y * 0.011 Average D a i l y * 0.0117

S u b c h r o n i c D a i l y I n t a k e ( S O I ) , i n g / k g - d a y 1.535-04 1.676-04C h r o n i c D a i l y I n t a k e ( C C I ) , m g / k g - d a y 2.1SE-05 2 . 3 8 E - G 5gody W e i g h t ( k g ) 7 0

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S
R e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l d e r m a l 0.019 0.020 \OR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.090 C . Q 9 S

A v e r a g e D a i l y = 0.0042 A v e r a g e D a i l y - 0.0046 <*—
S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 3.17E-04 3-45E-04 ^C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 2-26E-05 2.46E-05Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.046 0.050R e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.090 0.098
A v e r a g e D a i l y = 0.0053 A v e r a g e D a i l y = 0.0057

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 3.98E-04 4 . 3 4 E - G 4C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 2.84E-05 3-09E-05Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t Expo sur e ( m g / y e a r ) * i n c i d e n t a l dermal 0.087 0.094R e s u l t a n t Expo sur e ( m g / y e a r ) * i n c i d e n t a l i n g e s t t o n 0.090 0.098
Average D a i l y = 0.0068 Average D a i l y = 0,0074

Subchron i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 3.27E-04 3.57E-Q4C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 2.336-05 2.54E-05Body W e i g h t ( k g ) 20,8

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l d e r m a l 0 . 1 3 ° 0.151R e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l E n g e s t i o n 0.090 0.098
Average D a i l y s 0.0088 A v e r a g e D a i l y = 0.0096

Subchronic D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.94E-04 2 . 1 1 E - G 4C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1.38E-OS 1 . 5 I H - 0 5Body W e i g h t ( k g ) 45.4

R e s u l t a n t Exposure - I n t e n t i o n a l I n g e s t i o n ( P i c a ) 18.070 19.682(ages 2 & 3 o n l y ) Average D a i l y * 0.695 0.757Body W e i g h t ( k g ) 13.2 S O I ( m g / k g - d a y ) 5.37E-02 . - , ' . ! " : . 5.73E-02C D K m g / k g - d a y ) 3-75E-03 A . 0 9 E - 0 3

F - 1 2
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Sunwary o f C a l c u l a t i o n s o f D i r e c t exposure Risks f or C h i l d r e n and A d u l t s :U n r e s t r i c t e d S i t e •• I m p r o b a b l e F u t u r e landuse T E T R A C H L O R O £ T H Y i , E » t £

Expo sur e s f o r S p e c i f i c W a s t e C o m p a r t m e n t s

T y p e o f Expo sur e
C o n c e n t r a t i o n in D i s p o s a l compartment

M a i n PondS l u d g e sO n g / k g )
121

Evapora t i onS l u d g e s

21.3
R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L TR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l dermal 0.164 0.029R e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l f n g e s t i o n 0.079 O.OK

A v e r a g e D a i l y * 0.005 A v e r a g e D a i l y * 0.001
Sutxyironie D a i l y I n t a k e ( S O I ) , m g / k g - d a y 6.67E-05 1.17E-G5C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 9 . S I S - 0 6 1.67E-06aody W e i g h t ( k g ) 7 0 r j Qo
R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S ^Resul tant Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.008 0.001R e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.03° 0.007 ^~

Average D a i l y = 0.0018 Average D a i l y * 0.0003 *"*oS u b c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.38E-04 2.43E-Q5
C h r o n i c D a i l y I n t a k e < C D I ) , m g / k g - d a y 9.83E-06 1.73E-06Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l d e rmal 0.020 0,004R e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.03° 0.007
Average D a i l y = 0.0023 A v e r a g e D a i l y = 0.0004

Subchronic D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.73E-C4 3.05E-05C h r o n i c D a i l y I n t a k e ( C O D , < n g / k g - d a y 1.23E-OS 2.17E-06Body W e i g h t ( k g ) 13.2 _ ^ _ _________

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R S
Resu l tan t Exposure ( i n g / y e a r ) - i n c i d e n t a l dermal 0.038 0.007R e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.039 0.00?

Average D a i l y = 0.0030 Average D a i l y = 0,0005
S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.43E-Q4 2 . S 1 E - 0 5
Chroni c D a i l y I n t a k s ( C O D , m g / k g - d a y 1.02E-OS 1.79E-06

Body W e i g h t ( k g ) 20.8 ^ _ _ _______

R E S U L T A I . T Y E A R L Y E X P O S U R E - A G E 10-12 V S A R SR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l dermal 0.060 0.011Resul tan t Exposure ( m g / y e a r ) • i n c i d e n t a l inge s t i on 0.039 0.007
A v e r a g e D a i l y - 0.0038 A v e r a g e D a i l y » O.Q007

S u b c h r o n i c D a i l y I n t a k S ( S D I ) , m g / k g - d a y 8.44E-05 t . 4 9 E * Q 5C h r o n i c D a i l y I n t a k e ( C O D , m g / k g - d a y 6.01E-06 1.066-06
Body W e i g h t ( k g ) 45.4 ^ _̂ _̂  _„„_„__„_„

Resultant Exposure • I n t e n t i o n a l I n g e s t i o n ( P i c a ) ?.S65 1.385(ages 2 & 3 o n l y ) Average D a i l y = 0.303 0.053f i o d y W e i g h t ( k g ) 13.2 S D ! ( m g / k g - d a y ) 2.29E-02 4-03E-03COI ( m g / k g - d a y ) l-^E-03^^ __^____^____M__^l^L., M w--- ^—„_.. ...„...-,— « - —— -— - «
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Sunrcary of C a l c u l a t i o n s of d i r e c t Exposure Risk s for C h i l d r a n and A d u l t s :U n r e s t r i c t e d S i t e - - I m p r o b a b l e F u t u r e Lanouse T O L U E N E

Exposure s f o r S p e c i f i c wa s t e C o m p a r t m e n t s

T y p e o f Expo sur e
Concentrat ion (n Di spo sa l Compartment

M a i n PondS l u d g e s( m g / k g )
E v a p o r a t i o n

S l u d g e s( a g / k g )
165

R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L TB e s u l t a n t Expo sure < m g / y e a r ) - i n c i d e n t a l dermal 1.663 0.324Resultant Exposure ( m g / y e a r ) • I n c i d e n t a l ( n g e s t i o n 0.796 0.107
Average D a i l y * 0.047 Average D a i l y = 0.006

S u b c h r o n i e D a i l y I n t a k e ( S O U , m g / k g - d a y 6.76E-Q4 9 . I C E - 0 5C h r o n i c D a i l y I n t a k e < C D I ) , m g / k g - d a y 9.62E-Q5 1.30E-05J o d y W e i g h t ( k g ) 7 0

R E S U L T A H T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R SR e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.082 0.011 *&R e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.398 0.054
Average D a i l y = 0.0184 Average D a i l y - 0,0025 T"

Subchronic D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.40E-03 1.3S6-04 ^C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 9.96E-05 U34E-05Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.204 0.02?R e s u l t a n t Expo sure ( t u g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.398 0.054
A v e r a g e D a i l y = 0.0232 A v e r a g e D a i l y = 0.0031

S u b c h r o n i c D a i l y I n t a k e ( S O U , n t g / k g - d a y 1 .75E-Q3 2 . 3 6 t - ( MC h r o n i c D a i l y I n t a k e ( C O I ) , m g / k g - d a y 1.25E-04 1 . 6 6 € - Q 5Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.382 O.Q5IR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.398 0.054
A v e r a g e D a i l y » 0.0300 A v e r a g e D a i l y = 0.0040

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.44E-03 1.94E-04C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1.03E-04 J . 3 S E - 0 5Body W e i g h t ( k g ) 20.8

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.611 0.082R e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.398 0.054
A v e r a g e D a i l y = 0.0388 A v e r a g e D a i l y = 0.3052

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 8.55E-04 1 . I S E - 0 4Chronic D a i l y I n t a k e ( C O I ) , m g / k g - d a y 6.09E-05 8.2CE-06Body W e i g h t ( k g ) 45.4

R e s u l t a n t Exposure - I n t e n t i o n a l !ngestior. ( P i c a ) 79,625 10.725(age s 2 4 3 o n l y ) A v e r a g e D a i l y = 3.063 0.413Body W e i g h t ( k g ) 13.2 S D I ( m g / k g - d a y ) 2.32E-01 3.13E-02C O I ( m g / k g - d a y ) 1.656-02 2.23S-03

F-14
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S u m t a r y o f C a l c u l a t i o n s o f D i r e c t Exposure R i s k s f o r C h i l d r e n a n d A d u l t s :U n r e s t r i c t e d S i t e - - I m p r o b a b l e F u t u r e L a r v A j s e T R I C H L O R O e T H Y l E * *

I T y p e o f Exposure
Concentrat ion in D i s p o s a l C c f f p a r t m e n t
f c E S U t T A H T Y E A R L Y E X P O S U R E • A D U L TR e s u l t a n t E x p o s u r e ( r a g / y e ^ ) - i n c i d e n t a l d a r f t i a l& e * u l t a n t Exposure ( m g / y e a r ) • i n c i d e n t a l i n g e s t i o n

E x p o s u r e s f o r s p e c i f i c W a s t e C o m p a r t m e n t s
H a i n PondS l u d g e s( » g / k g )

SO

A v e r a g e D a i l y s
S u f a c n r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a yC S r c v i i e D a i l y I n t a k e ( G D I ) , m g / k g - a a yBody W e i g h t (icg) 70

0.0630.033
0.002

2.76E-053.936-06

E v a p o r a t i o nS t u p e s

A v e r a g e D a i l y

SO

0.0000.000
o.oco

0 , O G E * C O

o
( I E S U V T A K T Y E A R L Y E X P O S U R E * A G £ S 2 - A Y E A R SR e s u l t a n t Expo sur e ( m g / y e a r ) • i n c i d e n t a l dermalResul tant Exposure ( m g / y e a r ) - in c id en ta l i n g e s t i o n

Average D a i l y -
Subchroni c D a i l y I n t a k e ( S D I ) , m g / k g - d a yChronic D a i l y I n t a k e ( C O O , m g / k g - d a ySody W e i g h t (kg) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l d e rmalR e s u l t a n t Expo sur e < f n g / y e a r ) - i n c i d e n t a l i n g e s t i o n
Average D a i l y =

Subchroni c D a i l y I n t a k e ( S O I ) , m g / k g - d a yC h r o n i c D a i l y I n t a k e ( C O I ) , m g / k g - d a yBody W e i g h t ( k g ) 13.2

0.0030,016
0.0008

5.70E-054.06E-06

0.0080.016
0.0009

7.16E-055.10E-06

O.DCCO.C3Q
Average D a i l y = O . O C C O

O . O C E - C Oo.ooe*:o

O.OGOO.C10
Average D a i l y ~ O.OCOG

o.ooe-coO.OOE-CO

o

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermalR e s u l t a n t Expo sure ( i n g / y e a r ) - i n c i d e n t a l i n g e s t i o n
Average D a i l y =

Subchron i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y
C h r o n i c D a i l y I n t a k e ( C O l ) , m g / l c g - d a ySody U e i g h t ( k g ) 20.8

0.016
0.0*6

0.0012
5.89E-Q5
4.20E-06

A v e r a g e D a i l y a

o.cca0.000
o.ooco

O . O O E + C S
O . G Q E * C C

R E S U L T A N T Y E A R L Y E X P O S U R E - A C E 10-12 Y E A R SR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l dermalR e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n
Average D a i l y -

S U > c h r o n J c D a i l y I n t a t f e ( S O I ) , m g / k g -Chroni c D a i l y I n t a k e ( G D I ) , m g / k g - d a yBody W e i g h t ( k g ) 45.4

0.0250.016
0.0016

3.45E-OS
2.49E-06

A v e r a g e D a i l y

O.OOCO.QCO
0.0000

O.OOK+CCO.OOE+CC

Resultant Exposure - I n t e n t i o n a l I n g e s t i o n ( P i c a )(ages 2 £ 3 o n l y )Body W e i g h t ( k g ) 13.2 A v e r a g e D a i l y •S O I ( m g / k g - d a y )
C D I ( m g / k g - d a y )

3.2500.1259.47E-036.73E-04

0.0000.000O.QOE*00
O.OOE*00
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I 0797 T A B U F - 4 J
Summary o f C a l c u l a t f o r t s o f D i r e c t Exposure d i s k s f o r C h i l d r e n a n d A d u l t s :Unres t r i c t ed S i t « -• I m p r o b a b l e F u t u r e Unduee C H R O M I U M

Exposures f o r S p e c i f i c W a s t e CaspartmentsI
I

Type o f E x p o s u r e
C o n c e n t r a t i o n in D i s p o s a l compartment

M a i n PondS l u d g e s( m g / k g )
236

E v a p o r a t i o nS l u d g e s( m g / k g )
72,6

t f S U L T A H T Y E A R L Y E X P O S U R E • A D U L TR e s u l t a n t Exposure ( m g / y e a r ) - inc idental dermal 0.013 0.0039R e s u l t a n t Expo sur e ( m g / y e a r ) • i n c i d e n t a l i n g e s t i o n 0.002 0.0005
A v e r a g e D a i l y - 0.0003 A v e r a g e D a i l y * 0.0001

S u b c h r o n t c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 3.94E-06 1,216-06Chronic D a i l y I n t a k e ( C O D , m g / k g - d a y 5.61E-07 1.736-07Body W e i g h t (kg) ?0

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S
R u s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0,0006 0.00019R e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.0008 0.00024

A v e r a g e D a i l y * 0.00005 A v e r a g e D a i l y s 0.00002
Subchron i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 4.07E-06 1.256-06
Chronic D a i l y I n t a k e ( G D I ) , m g / k g - d a y 2.90E-07 8.916-08Body W e i g h t ( k g ) 13.2

S E S U L T A H T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l d e rmal 0.0016 0.00048R e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.0008 0.00024
A v e r a g e D a i l y e 0.00009 A v e r a g e D a i l y * 0.00003

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 6.81E-06 2.10E-06C h r o n i c D a i l y I n t a k e ( C O D , m g / k g - d a y 4.85E-07 1.69E-07Body W e i g h t ( k g ) 13.2

86SULTAHT YEARLY EXPOSURE - AGE 6-9 YEARSR e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.0029 0.00091Resul tant Exposure ( r a g / y e a r ) - inc id en ta l i n g e s t i o n 0.0008 0.00024
Average D a i l y = 0.00014 A v e r a g e D a i l y - 0.00004

Subchronic D a i l y I n t a k e ( S D I ) , m g / k g - d a y 6.86E-06 2.11E-06Chroni c D a i l y I n t a k e ( G D I ) , m g / k g - d a y 4.89E-07 1.50E-07Body W e i g h t ( k g ) 20.8

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l d e rmal 0,0047 O . O C 1 4 5
Resu l tant Exposure ( m g / y e a r ) - i n c i d e n t a l inge s t i on 0.0008 O.OCQ24

Average D a i l y * 0.0002 Average D a i l y = 0.00UQ6
Sobchronic D a i l y I n t a k e ( S D I ) , m g / k g - d a y &.64E-06 1.43E-06Chronic D a i l y I n t a k e ( G D I ) , m g / k g - d a y 3.30E-07 1.G2E-07Body W e i g h t (kg) 45.4

f t e s u t t a n t Exposure - I n t e n t i o n a l I n g e s t i o n ( P i c a ) 0,153 0.047( a g e s 2 & 3 o n l y ) Average D a i l y = 0.006 0.002Body W e i g h t ( k g ) 13.2 S D l ( m g / k g - d a y ) 4.47E-04 1.38E-0«i
C D I ( m g / k g - d a y ) 3.18E-05 9.79E-06

P-16



II 0758 T A B L f i F - 4 K
Summary o f C a l c u l a t i o n s o f D i r e c t Exposure R i s k s f o r C h i l d r e n a n d A d u l t s : L E A DU n r e s t r i c t e d S i t e • - I m p r o b a b l e F u t u r e Unduse

Expo sure s f o r S p e c i f i c W a s t e C o m p a r t m e n t s

T y p e o f E x p o s u r e
Concentration in D i s p o s a l Compartment

M a i n PondS l u d g e s
( m g / k g )

404

S l u d g e s( r a g / k g )

R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L Tf t e s u l t a n t Exposure ( m g / y e a r ) * i n c i d e n t a l dermal 0.022 0.0089R e s u l t a n t Exposure ( i n g / y e a r ) • i n c i d e n t a l i n g e s t i o n 0.003 0.0011
Average D a i l y = 0.0005 A v e r a g e D a i l y * 0.00C2

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 6.75E-06 2 . 7 4 E - C 6C h r o n i c D a i l y I n t a k e ( C O O , m g / k g - d a y 9.61E-07 3 .90E-C7^Body W e i g h t (kg) 70 _

R E S U L T A N T Y E A R L Y E X P O S U R E • A G E S 2 - 4 Y E A R SR e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.0011 0.0004*R e s u l t a n t E x p o s u r e ( r a g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0,0013 0.00053
A v e r a g e D a i l y = 0.00009 A v e r a g e D a i l y ^ 0.00004

S u b c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 6.96E-06 2.83E-06C h r o n i c D a i l y I n t a k e ( C O I ) , m g / k g - d a y 4.96E-07 2.01E-078ody W e i g h t (kg) 13.2

R E S U L T A M T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SR e s u l t a n t Expo sure ( f c g / y e a r ) * i n c i d e n t a l d ermal 0.0027 0.00109R e s u l t a n t E x p o s u r e ( f f l g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.0013 0.00052
A v e r a g e D a i l y - 0.0001S A v e r a g e D a i l y = 0,00006

Subchronic D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.17E-OS 4.73E-06C h r o n i c D a i l y I n t a k e ( C O I ) , m g / k g - d a y S . 3 1 E - 0 7 3 . 3 7 E - C 7Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t E x p o s u r e ( i n g / y e a r ) - i n c i d e n t a l dermal 0.0050 0.00205Resultant Exposure ( m g / y e a r ) - i n c i d e n t a l inge s t i on 0.0013 0.00053
Average D a i l y « 0.00024 A v e r a g e D a i l y = 0.00010

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.18E-05 4.77E-06C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 8.37g-07 3.40E-0?
Body W e i g h t <kg) 20.8 _ __ __.....,.„_

R E S U L T A H T Y E A R L Y E X P O S U R E - A G E 10-13 Y E A R SR e s u l t a n t gxpo sur e ( i n g / y e a r ) * i n c i d e n t a l d ermal 0.0081 0.00327R e s u l t a n t Exposure ( n i g / y e a r ) • i n c i d e n t a l d i g e s t i o n 0.0013 0.00053
A v e r a g e D a i l y * 0.0004 A v e r a g e D a i l y * 0.00015

S u b c h r o n i c D a i l y l o t a f e ( S O I ) , m g / k g - d a y 7.94E-06 3.22E-06Chronic D a i l y I n t a k e ( C O I ) , m g / k g - d a y S.66E-07 2.30E-07Body W e i g h t (kg) 45.4 ^_ _^_ _^_ ________^^_

R e s u l t a n t Expo sure - I n t e n t i o n a l I n g e s t i o n ( P i c a ) 0.263 0.107(nges 2 & 3 o n l y ) Average D a i l y = 0.010 0.004S o d y W e i g h t ( k g ) 13.2 S D K m g / i c g - d a y ) 7.65E-04 3 - 1 1 E - 0 4C 0 1 ( m g / k g - d a y ) S.456-05 2.21E-05
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II T A B L E F - 4 L
Suiraary o f C a l c u l a t i o n s o f D i r e c t Expo sure R i s k s f o r c h i l d r e n and A d u l t s :U n r e s t r i c t e d s i t e - - I m p r o b a b l e F u t u r e Unduaa

N I C K E L

E x p o s u r e s f o r s p e c i f i c W a s t e C o m p a r t m e n t s

T y p e o f Expo sur e
C o n c e n t r a t i o n in D i s p o s a l Compar tment

M a i n PondS l u d g e s( m g / k g )
67

E v a p o r a t i o nS l u d g e s

31.5
R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L TResul tant Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.0036 0.0017R e s u l t a n t Expo sure ( m g / y e a r ) • i n c i d e n t a l ( n g e s t i o n 0.0004 0.0002

A v e r a g e D a i l y * 0.0001 A v e r a g e D a i l y = 0.00004
S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.126-06 5.266-07Chronic D a i l y I n t a k e ( C O D , m g / k g - d a y 1.596-07 7.49E-08

Body W e i g h t ( k g ) 70 ^ „.„.„„..«„„...—,„—..«. ^
s~

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S \ QR e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l dermal 0.0002 0.00008R e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l inge s t i on C.OQG2 0.00010 <r»
Average D a i l y = 0.00002 Average D a i l y = 0.00001 *"*oSubchronic D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.156-06 5.43E-07C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 8.22E-08 3.876-08Body W e i g h t ( k g ) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R SResul tant Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.0004 0.00021R e s u l t a n t E x p o s u r e ( m g / y e a r ) • i n c i d e n t a l i n g e s t i o n 0.0002 0.00010
A v e r a g e D a i l y = 0.00003 A v e r a g e D a i l y = 0.00001

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.93E-06 9 . G 9 E - Q 7Chronic D a i l y I n t a k e ( C D I ) , m g / k g - d a y 1.38E-07 6.485-08
Body W e i g h t ( k g ) 13.2 ..„„„.____....__..*......

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t Expo sure ( m g / y e a r ) • i n c i d e n t a l dermal 0.0008 0.00039Resul tant exposure ( m g / y e a r ) - inc id en ta l i.igestion 0.0002 0,00010
Average D a i l y « 0,00004 Average D a i l y = 0.00002

Subchronic D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.95E-06 9.16E-07C h r o n i c D a i l y I n t a k e ( C O I ) , m g / k g - d a y 1.39E-07 6 . 5 3 E - C 8
Body W e i g h t ( k g ) 20.8 ____...„-,.„«..-.„

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-U Y E A R SResul tant Exposure ( m g / y e a r ) • in c id en ta l dermal 0.0013 0.00063R e s u l t a n t Expo sure ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.0002 Q . O O O i O
A v e r a g e D a i l y » 0.0001 A v e r a g e D a i l y = 0.00003 ._, j

Subchron i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1.32E-06 6 . I 9 E - 0 7C h r o n i c D a i l y I n t a k e ( C D I ) , m g / k g - d a y 9.38E-08 4.41E-08
_ Body W e i g h t ( k g ) 45.4 ^ ^^__..MM-MM_

R e s u l t a n t Expo sur e • I n t e n t i o n a l I n g e s t i o n ( P i c a ) 0.044 0.020(age s 2 & 3 o n l y ) A v e r a g e D a i l y = 0.002 ° - 0 0 1

Body W e i g h t ( k g ) 13.2 S D I ( m g / k g - d a y ) 1.27E-04 3.976-05
C D H m g / k g - d a y ) 9.04E-06 ^ ' § ! E l 5 !



I
T A 8 L £ f - 4 H

Surmary of C a l c u l a t i o n s o f Direct Exposure Risk* for C h i l d r e n and A d u l t s :U n r e s t r i c t e d S i t e - - I m p r o b a b l e f u t u r e Landuse Z I N C

Exposure s f o r S p e c i f i c W a s t e C o m p a r t m e n t s

T y p e o f Expo sure
C o n c e n t r a t i o n f n D i s p o s a l Compartment

M a i n PondS l u d g e s

573

evapora t i onS l u d g e s( r a g / k g )
751

R E S U L T A N T Y E A R L Y E X P O S U R E - A D U L Tf i e s u l t a n t Expo sure ( m g / y e a r ) • i n c i d e n t a l dermal 0.0311 0.0408t e s u l t a n t Expo sure ( n i g / y e a r ) - i n c i d e n t a l I n g e s t i o n 0.0037 0.0049
Average D a i l y = 0.0007 A v e r a g e D a i l y « 0.00088

f j j t o c h r o n i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 9.57E-06 1.25E-05Chroni c D a i l y I n t a k e ( C O D , m g / k g - d a y 1.36E-06 1.79E-06Body W e i g h t (kg)^ 70 ^ ______________ ^
v~R E S U L T A N T Y E A R L Y E X P O S U R E - A G E S 2 - 4 Y E A R S ^f t e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.0015 0.0020 ^S e s u l t a n t E x p o s u r e ( m g / y e a r ) • i n c i d e n t a l i n g e s t ion 0,0019 0.0024 s —

A v e r a g e D a i l y - ' K C O O I A v e r a g e D a i l y = 0.0002 - r - oS u b c h r o n i e D a i l y I n t a k e ( S D I ) , m g / k g - d a y 9 . i ' . 7 E - 0 6 1 .29E-05C h r o n i c D a i l y I n t a k e ( C D 1 ) , m g / k g - d a y 7 . ' J 3 E - 0 7 ° . 2 2 E - 0 7Body W e i g h t (kg) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 5 Y E A R S
R e s u l t a n t Exposure ( m g / y e a r ) - i n c i d e n t a l dermal 0.0038 0.0050R e s u l t a n t E x p o s u r e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i c n 0.0019 0.0024

Average D a i l y - 0.0002 Average D a i l y = O.Q003
S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1 .656-OS 2.17E-05Chronic D a i l y I n t a k e ( C O O , m g / k g - d a y 1.16E-06 1.54E-06Body W e i g h t (kg) 13.2

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 6 - 9 Y E A R SR e s u l t a n t Expo sure { m g / y e a r ) - i n c i d e n t a l d e r m a l 0.0072 0.0094R e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.0019 0.0024
Average D a i l y = 0.0003 Average D a i l y ^ O.QOOS

S u b c h r o n i c D a i l y I n t a k e ( S D I ) , m g / k g - d a y 1 . 6 7 E - G 5 2.18E-05Chroni c D a i l y I n t a k e ( G D I ) , m g / k g - d a y 1.19E-06 1.566-06Body W e i g h t (kg) 20.8

R E S U L T A N T Y E A R L Y E X P O S U R E - A G E 10-12 Y E A R SR e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l d e rmal 0.0116 0.0150R e s u l t a n t Expo sur e ( m g / y e a r ) - i n c i d e n t a l i n g e s t i o n 0.0019 O.G024
Average D a i l y - 0.0005 A v e r a g e D a i l y = 0.000?

Subchron i c D a i l y I n t a k e ( S O I ) , m g / k g - d a y 1.13E-05 1.48E-05Chronic D a i l y I n t a k e ( C D l ) , m g / k g - d a y 8.02E-07 1 .G5E-06S o d y W e i g h t ( k g ) 45.4

Resultant Exposure - I n t e n t i o n a l I n g e s t i o n ( P i c a ) 0.372 0.488( a g e s 2 a 3 o n l y ) A v e r a g e D a i l y * 0.014 0.019Body W e i g h t ( k g ) 13.2 S D K r n g / k g - d a y ) 1.09E-03 1.42E-03C D I ( r r « / k g - d a y ) 7.73E-05 1 .01E-W

F - 1 9



T A B L E F - 5 A

Summary o f E s t i m a t e d Exposure s a n d C a l c u l a t e d R i s k s f o r I n d i c a t o r C h e m i c a l s
52 d a y s / y e a r Exposure t o M a i n Pond S l u d g e s

ICOo

N

I n d i c a t o r Chemica l

B E W 2 E N E

T O T A L R I S K L E V E L S

A g e G r o u p
Expo s ed

2-4 Y e a r s
P i c a p h i t e

5 Y e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

( A ) E P A W e i g h t o f Evidence R a n k i n g

2 , 4 - D I M E T H Y L P f f E M O L

T O T A L R I S K L E V E L S
* V a t u e f r o m R e g i o n

E T K Y L B E N Z E W E

T O T A L R I S K L E V E L S

2-4 Y e a r s
P i c a p h i t e

5 Y e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

V [ n o t e s , F e b

2-4 Y e a r s
P t c a p h i l e

j Y e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

S O I
M a x i m u m

S u b c h r o n i c cr*
D a i l y P u b l i s h e d

E x p o s u r e A I S

C O ! Carc inogeni c* ty

C h r o n i c P u b l i s h e d Rarard I n d e x
E x p o s u r e A J C H I = C D t / A I C C P F

£ m g / k g - d a y > ( m g / k g - d a y > C r a g / k g - d a y y ( m g / k g - d a y ) ( P e r c e n t ) C m g / k g - d ) * - t

1.20E-Q3
1.99E-01
1. 505-03
1.24E-03
7.33E-04
5 . T O E - 0 4

(see T a b l e 7-6

1.56E-04
2.59E-02
1.96E-04
1.61E-Q4
9.55E-Q5
7.54E-OS

22 1968.

3.736-03
6 . 1 9 E - O T
4 . 6 S E - 0 3
3 . S 5 E - 0 3
? . ? 8 E - O S
1 . 8 0 E - U 5

M A
M A
M A
N A
M A
H A

& A p p e n d i x

0.014 *
0.014 «
0.014 *
0.014 *
0.014 *
0.014 *

0.97
0.97
0.97
0.97
0.97
0.97

8.53E-05
1.42E-02
1.07E-04
8.81E-05
5.22E-05
B.25E-05

C ) .

l . t l E - 0 5
1.85E-03
1.40E-05
1.15E-04
6.80E-06
1.07E-05

2.66E-04
4 . 4 T E - 0 2
3.33E-04
2.74E-04
U 6 2 F - 0 4
2.57E-04

MA
MA
M A
M A
M A
M A

0.0014 *
0.0014 *
0.0014 *
0.0014 *
0.0014 *
O.C014 *

0.1
0.1
O . I
O . T
0.1
O . I

0
132

1
8
0
0

4

0
44

0
0
0
0

1

M A
H A
M A
H A
N A
MA

.79%

.14%

.00%

.21%

.49%

.76%

.95%

.27%

.10%
.33%
.27%
.16*
.26*

.51%

0.052 CA>
0.052 C A >
0.052 ( A )
0.052 C A >
0.052 C A >
0.052 C A )

H o n - carcinogen
M on -carcinogen
Hon -carcinogen
M on -carcinogen
M o n - c a r c i n o g e n
N o n - c a r c i n o g e n

N o n - c a r c i n o g e n
M o n - c a r c i n o g e n
M o n - c a r c i n o g e n
Mon-carc inogen
N<in-r«rc»no9en
M o n - e a r c J n o g e n

ResuEtant M o . Y e a r s
L i f e t i m e a t Exposure

R i s k

4.44E-06
7.36E-Q4
5.56E-06
4.58E-06
2.71E-06
4.27E-06

MA
MA
H A
H A
M A
M A

M A
MA
M A
M A
M A
N A

Levet

3
2
1
4
3

58
68

3
2
t
4
3

58

68

3
2
1
4
S

S3

68

U p p t r Bound
l i f e t i m e

Cancer R i s f e

1.90E-07
2. H E - 0 5
7,95E-OS
2.62E-07
1.166-07
3.55E-06

2 . S 3 E - 0 5

M A
»A
M A
M A
M A
M*

MA
M A
H A
M A
M A
H A

0 1 1 6 1 5



0301 T A B L E F - S A ( C o n t i n u e d )

Sumtrary o f E s t i m a t e d Exposures a n d C a l c u l a t e d R i s k s f o r I n d i c a t o r C h e m f c a l s
Exposure t o M a i n Pond S l u d g e s

Ito

S D I
M a x i m u m

D a H y P u b l i s h e d

I n d i c a t o r Chemica l
M A P H T H A L E H E

T O T A L R I S K L E V E L S
* V a l u e f r o m EPA

P C S s ( T o t a l )

T O T A L R I S K L E V E L S

P H E M O L

T O T A L R I S K L E V E L S

A g e G r o u p
Exposed

2-4 Y e a r s
P t c a p h i l e

5 Y e a r s
6-9 Year s

10-12 Y e a r s
A d u l t

Region V I notes.

2-4 Year s
P f c a p h i l e

5 Y e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

2-4 Y e a r s
P i c a p h i L e

5 f e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

Expo sur e
( m g / k g - d a y ) C m s

6.86E-05
9.73E-Q3
9.85E-05
9.02E-05
5.76E-05
4.75E-05 '

F e b r u a r y 1988.

2.32E-04
3. 61 E -02
3.09E-04
2.68E-04
1.64E-04
1.33E-04

3.17E-04
5.27E-02
3 . 9 S E - Q 4
3.27E-04
1.94E-04
1.53E-C4

A I S
J / f c g - d a y >

0.4T *
0.41 *
0.41 *
0.41 *
0.41 *
0.41 *

MA
M A
M A
M A
H A
H A

0.04
0.04
0.04
0.04
0.04
0.04

CD I
O ' a i t y

Chroni c
Expo sure

( m g / k g - d a y )
4.89E-06
6,93E-04
7.02E-06
6.43E-06
4.01E-06
6.77E-06

1.65E-05
2.57E-03
2.20E-05
1.91E-05
1.17E-05
1.89E-05

2.26E-05
3.75E-03
2.84E-05
2 . 3 3 E - G 5
1.38E-05
2.1BE-05

C a r c i n o g e n J c H y

P u b h ' s h e d
A 1 C

( m g / k g - d a y )

0.41 *
0.41 *
0.41 *
0.41 *
0.41 *
0.41 *

MA
M A
H A
M A
M A
M A

0.04
0.04
0.04
0.04
0.04
0.04

H a z a r d I n d e x
H i = C D I / A I C

( P e r c e n t )

0.0012%
0,1690%
0,0017%
0.0016%
O . u c M Q f c
0.0017%

0.01%

HA
H A
H A
H A
H A
H A

0.0565%
9.3750%
0.0710%
0.0583%
0.0345%
0.0545%

0.32%

C P f
O n g / k g - d r - 1
H o n - c a r c i n o g e n
H o n - c a r c i n o g e n
Non- carcinogen
Hon-carcinogen
H o n - c a r c i n o g e n
H o n - c a r c i n o g e n

4.34
4.34
4.34
4.34
4.34
4.34

H o n - c a r c i n o g e n
H o n - c a r c i n o g e n
Mon -carcinogen
N o n - c a r c i n o g e n
H o n - c a r c i n o g e n
Hon-carcinogen

Resultant
L i f e t i m e

R i s k

M A
M A
MA

.- MA
H A
M A

7.16E-05
1.12E-02
9.55E-05
8.29E-05
5.03E-05
8.2GE-05

M A
M A
H A
H A
MA
MA

Ho. Years
at Exposure

Level
3
2
1
4
3

58

68

3
2
1
4
3

58

68

3
2
1
4
3

58

68

T O T A L
Upper Bound

L i f e t i m e
Cancer R i s k

M A
H f t
H A
H A
M A
H A

3.orc-o6
3.19E-04
1 .36E-06
4.74E-06
2.16E-06
6.80E-05

3.98E-04

MA
MA
MA
M A
MA
MA

0 1 1 6 1 6



D801 T A B L E F - 5 A ( C o n t i n u e d )

Summary o f E s t i m a t e d Expo sure s a n d C a l c u l a t e d R i s k s f o r I n d i c a t o r C h e m f c a t s
Exposure t o M a i n Pond S l u d g e s

twto

I n d i c a t o r C h e i t f f c a t

T E T R A C K L O R G E T H Y L E N I

T O T A L R I S K L E V E L S
<B2) ERA W e i g h t of

T O L U E N E

T O T A L R I S K L E W L S

T R I C H t O R Q E T H Y L E N E

CS2) EPA W e i g h t o f

\
A g e Group

Exposed

E 2-4 rears
P i c a p h v l e

5 Y e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

Evidence Ranking

2-4 Y e a r s
P i c a p h i E e

5 Y e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

2-4 Y e a r s
P i c a p h i l e

5 Y e a r s
6-9 Y e a r s

10-12 Y e a r s
A d u l t

Evidence R a n g i n g

SOI
M a x i m u m

S u b c h r o n i c
D a i l y

Expo sure
( m g / k g - d a y >

1 . 3 S E - 0 4
2.29E-02
1.73E-Q4
1.43E-04
S . 4 4 E - Q 5
6.67E-05

(see T a b i e

1.40E-Q3
2.32E-01
1.75E-03
1.44E-03
8.55E-04
6.76E-04

5.rOE-05
9.47E-03
7 . T 6 E - 0 5
5 . 8 9 E - C S
3.49E-OS
2.76E-05

Csee T a b l e

P u b l i s h e d
A I S

C m g / k g - d a y )

H A
N A
W A
N A
M A
M A

7-6 & A p p e n d i x
0.43
0.43
0.43
0.43
0.43
0.43

N A
N A
N A
N A
N A
N A

7-6 £ A p p e n d i x

G D I
D a i l y

C h r o n i c
E x p o s u r e

C m g / k g - d a y )

9.83E-06
1.63E-03
t.23E-05
1.02E-05
6.0tE-06
9.51E-06

C>.

9 . 9 6 E - Q S
1.65E-02
1.25E-04
1.03E-04
&.09E-05
9.62E-05

4. 06' -06
6 . 7 S E - 0 4
5.10E-06
4.20E-06
2.49E-06
3.93E-0&

C J .

P u b l i s h e d
A t C

C m g / k g - d a y )

0.02
0.02
0,02
0.02
0,02
0,02

0.3
0.3
0.3
0.3
0.3
0.3

MA
H A
H A
M A
N A
MA

H a z a r d I n d e x
H I = C D I / A I C

( P e r c e n t )

0.0492%
8.1500%
0.0615S
0.0510%
0.03Q1X
0.0476%

0.28X

0.0332%
5.5000X
0.0417%
0.0343S
0.0203%
0.0321%

0.19%

H A
N A
N A
H A
N A
N A

Care inoseni c i t y
Resu i tan t

C P F L i f e t i m e
< m g / f c g - d r - l R i s k

0.051 CB2) 4.83E-09
0.051 CB2> 1.33E-04
0.051 CB2) 7.56E-09
0.051 CB2) 5.20E-09
0.051 C B 2 > 1 .S1E-09
0.051 (82) 4.52E-09

N o n - c a r c i n o g e n MA
Non-carcinogen MA
Won- care inogen NA
H o n - c a r c i n o g e n HA
N o n - c a r c i n o g e n MA
Won- care inogen MA

0.011 CS2) 4.47E-OS
0.011 CB2) 7.43E-0&
0.011 (B2> 5.6t£-08
0.011 (B2> 4.62E-03
0.011 ( B 2 > 2.74E-OS
0.011 ( S 2 > 4.32E-08

Mo. Y e a r s
ct Exposure

Level

3
*
T
4
3

58
68

3
2
t
4
3

58

68

3
2
1
4
3

S3

68

U p p e r Bound
L i f e t i m e

Cancer R i s k

2.07E-10
3.806-06
1.036- to
2.976-10
7. 746- 11
3.756-09
3 . S Q E - G 6

MA
NA
MA
MA
M A
MA

1.91E-W
2.12E-07
S . G I E - t O
2.64E-09
t . l T E - 0 9
3.S8E-08

2.54E-a?

0 1 1 6 1 7



DS01 T A B L E F - S f t ( C o n t i n u e d *
S i n f l t a r y o f E s t i m a t e d Exposure s e n d C a l c u l a t e d R i s k s f o r I n d i c a t o r Chent icaU

Exposure t o M a i n Pond S t u d g e s

IwCJ

I n d i c a t o r Chemical
C H R O M I U M

T O T A L R I S K L E V E L S

L E A D

T O T A L R I S K L E V E L S
N I C K E L

T O T A L R I S K L E V E L S
Z I N C

T O T A L R I S K L E V E L S

A g e G r o u p
, Exposed

2-4 Y e a r sP i c a p h i l e
5 Y e a r s6-9 Y e a r s10-12 Y e a r sA d u l t

*
2-4 Y e a r sP i c a p h i l e5 Y e a r s6-9 Y e a r s10-12 Y e a r sA d u l t

2-4 Y e a r sP i c a p h i t e5 Y e a r s6-9 Y e a r stO- 12 Y e a r s
A d u l t

2-4 YearsP i c a p h i l e5 Y e a r s6-9 Y e a r s
10-12 Y e a r s

A d u t t

S D t
Max (mmS u b c h r o n i ' cD a i l y

Exposure( m g / k g - d a y )
4.07E-064.47E-04
6 . 1 S E - 0 6
6 . S 6 E - 0 6
4.64E-06
3.94E-06

" As Chromium
6.96E-06
7.65E-04
1.17E-05
1.186-057.94E-066.75E-06

1.151-06.
1.276-04
1.931-061.95E-06
1.32E-06
1. 121-06

9.871-06
1.091-03
1.65E-041,67E-051.136-05
9.576-06

EPAP u b l i s h e dA I S( m g / k g - d a y )
1.41.4
1.41.4
1.4
1.4

0.015 **
V I

N A
N A
N A
N A
N A
N A

0.0140.014
0.0140.014
0.014
0.014

0.21
0.210.21
0.210.21
0.21

CO' IO a i t yC h r o n i cE x p o s u r e( m g / k g - d a y *
2.906-073.18E-05
4.B5E-074.89E-073.30G-075.61E-07

4.96E-07
5.45E-058.31E-07
B.37E-07"
5.66E-0?9.61E-07

8 . S 2 E - O S9.04E-06
t . 3 8 F - G 7
1.591-07
9.33E-08
1.596-07

7.03E-077.73E-05
T. 186 -06
1.191-06
B.02E-07
1.366-06

C o r c i n o g w l c l t y
EPAP u b l i s h e dA I C( m g / k g - d a y )

1.001.00
1.001.00
J . O O1.00

0,005

0.00740.00140.00140.0014
O.OOH0.0014

0.010.01o.ot0.010.010.01

0.210.210.2t
0.2T
0.21
0.21

K a r a r d I n d e x
H I = C D I / A I C( P e r c e n t )

.0000%0.0032%

.0000%.0000%
.0000%0.0001%

0.0001%

0.0354%
3.8929%0.0594%0.0508%
0.0404%
0.0666%

0.13%
0.0009%0.0904%
0.0014%0.0014%
0.0009%
0.0016%
0.0041%
0.0003%0.0368%0.0006%
0.0006%
0.0004S
0.0006%
0.0017%

Resul tant H o . YearsC P FC m g / f c g - d r - 1
M o n - c a r c f n o g e nN o n - c a r c i n o g e nW o n -carcinogenN o n - c a r c i n o g e nN o n - carcinogenNon-carc inogen

* * N o n - c a r c t n o g e n
N o n - c a r c i n o g e nNon-care fnogenNon-car c inog enMon-carc inogenN o n - carcinogenN o n - c a r c i n o g e n

Mon-carcinogen.Moo-carc inogenN o n - c a r c i n o g e nMon-carc inogenNon- carcinogenMon-carc inogen

N o n - c a r c i n o g e nN o n - carcinogenN o n - c a r c i n o g e n(ion-carcinogenMon-carcinogenNon-car c inogen

L i f e t i m eRisk
N A
MA
N A
N A
N A
NA

f o p orat
N A
MA
NA
M A
MA
MA

M A
M A
N A
M A
N A
H A

N f t
N A
N A
MA
NA
MA

at ExposureLevet
321
4
358

68
exposures

321
435S

68
3214
353

68
32143

58
68

T O T A LU p p e r Boundl i f e t i m eCancer Risk
N A
N A
MA
H A
N A
MA

N A
MA
N A
N A
U A
H A

H A
H A
K A
M A
UA
K A

N A
MA
N A
M A
N A
N A

0 1 1 6 1 8



D S 0 2 T A B L E F - 5 B

Summary o f E s t i m a t e d Exposures and C a l c u l a t e d R i s k s f or I n d i c a t o r C h e m i c a l s
52 d a y s / y e a r Exposure to Evapora t i on S y s t e m S l u d g e s

V
Age Group

I n d i c a t o r C h o a t f c a J E x p o s e d

BENZENE 2-4 rears
P i c a p h H e

5 Y e a r s
6-9 rears

10*12 rears
A d u t t

MJ
t o T O T A L R I S K L E V E L S

( A ) E P A W e i g h t o f Evidence f t a n f c J n g
2 , 4 - D I H E T H r L P H E H O L 2 - 4 rears

P i c a p h i t e
5 f e a r s

6-9 f e a r s
10-12 rears

A d u l t

S O I
Maximum

S u b c h r o n t c
O a i E y

Exposure
C « s A 9 - c f a y >

4.90E-05
S . 1 3 E - 0 3
6 . 1 S E - 0 5
5.06E-05
3.00E-05
2.37E-OS

(see T a b E e 7-6
1.136-05
1.876-03
1.4-1E-05
1.16E-05
6.S9E-06
5 . 4 S E - 0 6

EPA
Pufal i shed

A I S
{ ( t i g / k g - c t a y )

M A
N A
MA
MA
M A
M A

£ A p p e n d i x C K
0.014 *
0.014 *
0.014 *
0.014 *
O.OK *
0.014 «

CD!
D a i l y

Chronic
Exposure

( m g / ' k g - d a y )

3.49E-06
5.79E-04
4.38E-06
3.60E-06
2.13E-06
3.37E-06

8.03E-07
1.33E-04
1.01E-06
8.29E-07
4.91E-G7
7.76E-07

EPA
P u b E i shed

A I C
C ^ / k g - c f a y )

M A
t J A
M A
K A
MA
N A

0.0014 -
0.0014 *
0.0014 *
0.0014 *
0.00t4 *
0.0014 *

C a r c i n o g e n f c i t y
H a z a r d I r v c t e x
H I " C T l f / A I C

(Percent >

M A
M A
H A
MA
H A
M A

0.06%
9.50%
0.07%
0.06%
0.04%
0.06%

CPF
<«9/kB-*>--1

o.ose C A >
0,052 C A >
0.052 C A >
0.052 C A >
0.052 CA>
0.052 C A >

Won- carcinogen
Mon- carcinogen
Kon- carcinogen
Mon-carcinogen
Mon-carc inogi en
Mon-carcinogen

Resut tartt
C i f * t i m >

R i s k

1 S t E - 0 7
3.01E-05
2.28E-07
1.S7E-07i. iiE-07
1.75G-07

MA
K A
MA
M A
MA

Mo. fears
at txponur*

Level

3
2
I
4
3

58

63

3
2

I
4
3

S3

T O T A L
( J p f w r Bound

[ ( f » t f n w
Ccneer R i s k

7.78E-W*
S.60E-07
S.25E-00
t . O T E - O S
4.75E-09
1.45S-07

1.036-06

K A
MA
H A
MA
H A
H A

T O T A L R I S K L E V E L S
* V a l u e f r o m Region V [ note s , F e b 2 2 1 9 S S .

0.33%

E T H r t S E M Z E H E

T O T A L R I S K L E W t - S

2-4 Vears
P i c a p h i t e

5 Years
6-9 Y e a r s

10-12 Y e a r s
A d u t t

3.43E-04
5.70E-02
4.31E-04
3.55E-04
Z.I 06 -04
1.666-04

0.97
0.97
0.97
0.97
0.97
0.97

2.45E-05
4.066-03
3.07E-05
2.53E-05
1. 506-05
2.36E-05

O . I
0.1
G ' . l
0.1
0.1
0.1

0.02%
4.06%
0.035:
0.03X
0.02%
0.021S

O.t4%

Hon-carcinogen
K o n - c a r c t n o g e n
Mon- carcinogen,
Wsn- carcinogen
Mon-carc fnoqen
Nan- carcinogen

H A
UA
MA
H A
MA
MA

3
2
1
4
3

SS
63

MA
N A
N f t
MA
tM
H A

0 1 1 6 1 9



0802 T A B L E P-58 ( C o n t i n u e d )

Summary o f E s t i m a t e d Exposures and C a l c u l a t e d R i s k s f o r I n d i c a t o r C h e m i c a l s
5 2 D a y s / Y e a r Expo sur e t o E v a p o r a t i o n S y s t e m S t o d g e s

m'|| Vi •I 8- Age G r o u p
| 1 I n d i c a t o r Chemical Exposed
H *1 I
i I NAPHTHALENE 2-4 Y e a r s
1 \ P t c a p h U e

it 5 Y e a r s
! : 6-9 Y e a r s
m 10-12 Y e a r s
§1 A d u t t
I si
S f e 1 T O T A L R T S K L E V E L S
IW Ul V a l u e f r o m EPA Region V[ nate s ,

B e '
H P C B s ( T o t a l ) 2 - 4 Y e a r s
m P i c a p h f l e
m 5 Y e a r s

j M 6-9 Y e a r s
i el 10-12 Y e a r s

& j f A d u l tS f f i sl § E f e
K f Q T A L R I S K L E V E L S
•
Bf| PHENOL 2-4 Y e a r s

P i c a p h i l e
• ( ' 5 * e a r s

||| 6-9 Y e a r s
|§ 10-12 Y e a r s
1 1' A d u t C

S f | T O T A L R I S K - L E V E L SH „_.„„_ —— ..... —— _-.,_„_-...

sor
M a x i m u m

S u b c h r o n t c
D a i t y

Exposure
C a * 9 / f c 3 ' d a y )

H A
K ' A
uA
N A
«A
H A

F e b r u a r y 1983.
3.65E-05
5.68E-03
4.86E-05
4.21E-05
2.59E-05
2.09E-05

3.456-04
5 . r 3 E - 0 ' 2
4.34E-04
3 . S 7 E - 0 4
2.11E-04
1.67E-04

EPA
P u b l i s h e d

A ! S
C m g / k g - d a y )

0.41 *
0.41 *
0.41 *
0.41 *
0.41 *
0.41 *

M A
H A
H A
M A
H A
K A

0.04
0.04
0.04
0.04
0,04
0.04

C O !
D a i l y

C h r o n i c
Expo sure

C m g / k g - d a y )

N ' A
H A
W A
H A
H A
M A

2.60E-06
4.05E-04
3.46E-06
3.00E-06
1.84E-06
2.93E-Qo

2.46E-05
4.09E-03
3. 096-05
2.54E-05
1.516-05
2.38E-05

PubE i shecf
A I C

( m g / l e g - d a y )

0.41 *
0.4T *
0.41 *
0.41 *
0.41 *
0.41 *

H A
H A
H A
H A
H A
H A

0.04
0.04
0,04
0.04
0.04
0.04

Carcinogenic! ty

H a z a r d I n d e x
H I = C D I / A I C

( P e r c e n t )

K A
H A
U 4

- K A
M A
H A

M A
H A
H A
H A
H A
H A

0 . 0 6 T 5 X
10.2250%

0.0773X
0.0635%
0.0378%
0.0595%

0.35%

C P F
< ! r o g / T f c g - c ? ) " - 1

Non-carc inogen
Non-carc inogen
Hon-carc inog«n
Won- carcinogen
Hon-carc inogen
H o n - c a r c i n o g e n

4.34
4.34
4.34
4.34
4.34
4.34

H o n - c a r c i n o g e n
Non-carc inogen
Hon-carc inogen
Won- carcinogen
H o n - c a r c i n o g e n
H o n - c a r c i n o g e n

Resultant
l i f e t i c a e

R i s k

MA
H A
M f t
H A
H A

1.138 -OS
1.76E-03
1.5QE-05
1.3QE-05
7.99E-06
1.29E-85

NA
K A
H A
H A
H A
H A

Ho. Years
at Expo>sur*

Level

3
2
1
4
3

58
68

3
2
1
4
3

S B

3
2
4
3

5S

t VI CM*.

U p p e r Bound
L i f e t i m e

Cancer R i s k

H A
MA
U A
H A
H A
H A

4,84*^
S.02E-05
2.15E-07
7.44E-07
3.42E-07i. ore -as
6.27E-C5

H A
N A .
N A
H A
H A
N A



D8D2 T A B L E f - 5 B ( C o n t i n u e d )
Summary o f E s t i m a t e d Exposures a n d C a l c u l a t e d R f s k s f o r I n d i c a t o r f t v e r t f c a l s

5 2 D a y s / Y e a r Expo sure t o E v a p o r a t i o n S y s t e m S C u d g e s
f l n
mi

m
miiii
1mism

mISi Pii11

\i; Age G r o u p
[ I n d i c a t o r Chemical Ekposed
i .................... .... .._._,
11
| T E T R A C H L O R O E T K Y L E N E 2 - 4 Y e a r stI P i c a p h i l e
\ 5 Y e a r sf 6-9 Years

; 10-12 Y e a r s
f A d u l t

| 1 T O T A L R I S K I E V E L S1 W1 o\ ( 8 2 ) ERA W e i g h t of evidence Ranking5 _ __ _,. _____ „, __ .... __ „ .
11 TOLUENE 2-4 Y e a r sIL p t c a p h t E e
I 5 Y e a r ss|. 6-9; Y e a r s
I 10-12 Y e a r s
1, A d a t t
1|;F T O T A L R I S K L E V E t S£ ____________ _____ _ _____H I „...__„„„„..„_____„

i I B T R I C H L O R O E T H Y L E M E 2 - 4 Years
||| P l c * . U .i 1 11 5 rears

1 HI' 6 " 9 Y c a r s

BR 10-12 Y e a r s
H I . A d u l t

1

ii s

1| C B 2 ) EPA w e i g h t o f Evidence R a n k i n g
K

^sm^^Mmmmsmwmm^

S D I
H a x i m u r n

S u b c f r r o n i c

Exposure
( m g / f c g - d a y )

2.43E-05
4.03E-03
3.05E-05
2.51E-05
1.49E-05
1.17E-05

(see T a b l e 7-6

1.83E-04
3.13E-02
2.36E-04
1.94E-04
1.15E-04
9. IDE -05

M A
N A
N A
N A
M A
N A

Csee T a b t e /"-6

sBBBiiRRHi

ERA
Pufal i sh>ed

A 1 S
( m g / f c g - d a y )

H A

H A
H A
H A
H A

5 A p p e n d i x C ) .
0.43
0.43
0.43
0.43
0.43
0.43

N A
N A
H A
N A
N A
N A

i A p p e n d i x C K

Bttaatami

G D I
D a i l y

Chron i c
Expo sur e

( m g / k g - d a y )

1 . 7 3 E - Q ' 6
2.87E-Q4
2.17E-06
1.79E-06
1.06E-06
1.67E-06

1.34E-05
2.23E-03
1.68E-05

8.20E-06
1.30E-05

H A
M A
H A
M A
H A
H A

V .

R N U U H H

EPA
P u b l i s h e d

A I C
( m g / k g - d a y )

0.02
0.02
0.02
0.02
0.02
0.02

0.3
0.3
0.3
0.3
0.3
0.3

M A
N A
H A
N A
H A
N A

0
^BB^B^B^̂ ^BBB^B^Bi

C a r c i n o g e n i c f t y
H a r a r d Endex
t t ! = C O l / A t C

( P e r c e n t )

0.0087%
1.4350%
0.0109%
0.0090%
0.0053%
0.0084%

0.05%

0.0045%
0.7433%
0.0056%
0 .0046%
0.0027%
0.0043%

0.03%

M A
M A
H A
H A
H A
N A

1 1 62
•MHHH

C P F

0.051 CB2>
0.051 ( 8 2 )
0.051 ( 8 2 )
0.051 ( 8 2 )
0.051 (B2>
O.OSt C 8 2 )

H ' o n - c a r c J r v o g e n
Hon- carcinogen
Hon- carcinogen
Hon-carc inogen
Hon -carcinogen
Hon-carc inogen

0.011 C 8 2 )
0.011 C B 2 >
O . O I t ( B 2 )
0.011 CB2>
0.011 CB2>

1

Resu! tar.t
L i f e t i m e

Risk

1.SOE-10
4.126-0&
2.35E-10
t. 60S- 10
5 . & 2 E - 1 1
I.39E-10

H A
MA
MA
K A

H A
H A

M A
H A
H A
H A

,~

Ho. Years
at Exposure

le-vet

3
2
t
4
3

58

68

3
2
1
4

5S

68

3
1
4
3

SS

68

T O T A t
Upper Bound

L i f e t i m e
Cancer R i s i k

6.4tE-12
1.18E-07
3 . 3 f i E - 1 2
9.15E-12 '
2.41E-12
1.166-10

1.t8E-07

H A
MA
H A
H A
H A

W A

H A
H A
H A
MA
MA
H A

»
i
!



D8Q2 T A B L E F - 5 B ( C o n t i n u e d )
Summary o f E s t i m a t e d Exposures and C a l c u l a t e d R i s k s f or I n d i c a t o r C h e m i c a l s5 2 D a y s / Y e a r Expo sur e t o E v a p o r a t i o n S y s t e m S l u d g e s

*TJ

SO IMax f mem
S u b c h r o n i c L K KD a i l y P u b l i s h e dA g e Group E x p o s u r e A I SI n d i c a t o r C h e m i c a l !

C H R O M I U M

. _ . _

T O T A L R I S K L E V E L S* A s Chromium H I
L E A D

T Q 7 / U R I S K t E V C L S
N I C K E L

T O T A L R I S K L E V E L S
Z I N C

T O T A L R I S K L E V E L S

CD! r+f,*D a i t y c r nC h r o n i c P u b l i s h e d
Expo sur e A I C

E x p o s e d ( m g / i c g - d a y ) C t n g / k g - d a y ) f m g / k g - d ' a y ) ( m g / k g - d a y j

2-4 YearsP i c a p h f l e5 Y e a r s
6-9 Y e a r s10- 12 Y e a r s

A d u l t

** AS
2-4 YearsP t c a p h f E e5 Y e a r s6-9 Y e a r s10-12 Y e a r sAda 1 1

2-4 YearsP i c a p h i t e5 Y e a r s
6-9 Y e a r stO- 12 Y e a r sA d u l t

2-4 Y e a r sP i c a p h H e5 Y e a r s6-9 Y e a r s1 0 - 1 2 Y e a r sA e f c i G t

1 . 2 S E - 0 6
1.38E-04
2.10E-0&
2.11E-06
1.436-06
1.21E-06

Chromium VE
2.S3E-06
3.116-044.73E-06
4.77E-06
3.22E-06
2.74E-Q6

5.34E-075.97E-05
9.09E-07
9.16E-07
6.19E-075.26E-07

1.29* -05
1.42E-032.17E-04
2.16E-05
1.48E-05
1.256-05

1.4 *
1.4 «
1.4 *
1.4 *1.4 *
1.4 *

0.015 **
H A
W A
H A
HA
H A
H A

0.014
0.014
0.0140.014
0.014
0.014

0.21
0.21
0.21
0.210.21
0.21

8.91E-OS
9.79E-061.49E-07
1.40E-071.02E-07
1.736-07

2.Q1E-07
2.21E-053.37E-07
3.40E-07
2.30E-07
3.90E-07

3.07E-08
4.25E-06
6.4SE-086.53E-08
4. 4 I E - 0 8
7.49E-08

9 . 2 2 F - 0 7
1.016-04
1.546-06
1.56E-06
1.05E-06
1.79E-06

1.00
1. 00t.oo1.001.00
1.00

0.005
0.0014
0.0014
0.00140.0014
0.0014
Q.0014

o.ot0.01
0.010.01
0.01
0.01

0.210.21
0.21
0.210.21
0.21

H a z a r d 1 I n d e x
H I = C D I / A I C( P e r c e n t )

0.00001%
0.00098%0.00001%0.00001%
0. 00001 X
0.00002),
0.00004%•t*

0.0144X
1 .5766%0.024t%
O.G243X
0.0164%
0.0279%

0.07%
0.0004X
0.0425%
0.0006%0.0007%
0.0004%
0.0007S
0.0019%
0.0004%
0.0481%
0.0007%
0.0007%
0.0005%
0.0009%
0.0022%

C f t r c i n o g c f t i c ^
T A T H I

Resu l tan t Ho. Veers U p p e r BoundC P F L i f e t i R w a t Exposure ( L i f e t i m e( m g / f c g - d r - 1 R i s k LeveE Cancer Risk

Hon- carcinogenHon- carcinogenHon-carc inogenK o j v - c a r c i n o g f i nHon- care i nogenHon-carc inogen

Won- carcinogen for orat
Hon - core i nogenHon- carcinogenHon- carcinogenMon-carci nogenH o n - c a r c j nogenHon-carc inogen

Non-carc inogenHon-earc i nogenHon -carcinogenHon- cere i nogenMon-carcinogenM on- caret nogen

Hon-c»reinag*nHon-careinogenN o n - c a r c i n o g e n 'H o n - c a r c i n o g s nHon-car c inogenMnn- carcinogen

«ft
M A
H A
MA
H A
MA

exposures
MA
M A
H A
H A
H A
K A

H A
H A
H f t
N A
H A
M A

U A
MA
H A
H A
H A
H A

521
4358

68

3214358
68

321
4358

68
3
2
14358

68

HA
H A
} I A
H AH A
H A

i

H A
M A
H A
H A

H A
W A

H A
H A
H A
H A
UA
H A

K A
H A
M A
H A
H A
M A

0 1 1 6 2 2
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T A B L E f - 6
Surmary o f T o t a l H a z a r d I n d e x a n d T o t a l U p p e r Bound C a r c i n o g e n i c R i s k f o r Each W a s t e C o m p a r t m e n t

U n r e s t r i c t e d S f ' e - W o r s t Case f u t u r e Undusa

M a i n Pond S l u d g e s

I n d i c a t o r C h e m i c a l

Benzene
2 , 4 - D i m e t h y l p h e n o l
E t h y l b e n z e n e
N a p h t h a l e n e
P C B s ( T o t a l )
Phenol
T e t r a c h l o r o e t h y l e n e
T o l u e n e
T r i c h l o r o e t h y l e n e
Chromiun
lead
N i c k e l
Z i n c

H a z a r d I n d e x
( i n p e r c e n t )

N A
4 . 9 S X
1 . 5 I X
0.01X

H A
0.32%
0.28%
0.19)1

MA
O.OOQ2X

0.18%
O . Q O S S X
0.0024%

U p p e r Bound
Cancer R i s k

2.55E-05
H A
H A
H A

3.98E-Q4
N A

3.80E-06
H A

2.54E-Q7
H A
H A
H A
H A

E v a p o r a t i o n S y s t e m S l u d g e s
H a z a r d I n d e x
( i n p e r c e n t )

H A
0.33%
0.1«

H A
H A

0.35%
0,05%
0,03%

H A
0.00004%

0.07%
0.0019%
O.OC22%

U p p e r
Cancer R i s k

1.03E-06
H A
H A
H A

6.27E-05
H A

1.18E-07
N A
H A
H A
H A
H A
H A

CM

O

T O T A L 7.45% 4.28E-04 0.97S

F - 2 8



I
T h e to tal H a z a r d I n d e x f o r a l l i n d i c a t o r parame t e r s i s much l e s sthan one hundred percent (or a t o t a l value of 1) and i n d i c a t e sthat the non-carcinogens pose a n e g l i g i b l e risk to human h e a l t hor the environment. The t o t a l t i rae-we ighted cancer risk isgreater than I E - 0 5 for each c o m p a r t m e n t / due p r i m a r i l y to expo-sures to P C B s * Tne highes t risk at the S h e r i d a n S i t e is due toexpo sure to P C B s in the s l u d g e s of the main p o n d . It is un l ik e-ly that thi s P C B - r e l a t e d risk would be r e a l i z e d because the 1987data i n d i c a t e that concentrat ions are much l e s s than the 159«9/kg assumed for this exercise. Risks f r o m FOB expo sure aredue to assumed p i c a p h i l e behavior: i n g e s t i o n of 10 g r a m s / d a y( E P A v a l u e ) o f main pond s l u d g e . I f more r ea s onab l e l i t e r a t u r evalues f o r i n g e s t i o n o f soil o f 2 5 0 m g / d a y ( H a w l e y , 1 9 8 5 ) wereused to assess r i sk , the t ime-we igh t ed cancer risk would be evenlower than the values c a l c u l a t e d here. H o w e v e r , any r e m e d i a lmeasures that in c lud e e l i m i n a t i n g the direc t e xpo sure to themain pond and evaporation system would mi t iga t e these risks.
A s s ta t ed p r e v i o u s l y , t h e a s s u m p t i o n o f r e s i d e n t i a l d e v e l o p m e n ta d j a c e n t t o a t o t a l l y unre s t r i c t ed s i t e i s i m p r o b a b l e . T h e r e -f o r e , t h e exposure l e v e l s c a l c u l a t e d i n T a b l e s F - 4 A t h r o u g h F - 4 Mand F~5 are u n l i k e l y .
F . 3 G r o u n d . W a t e r E x p o s u r e p a t h w a y s
The ground water pa thway for S i t e C o n d i t i o n 3 remains the sameas for c o n d i t i o n s 1 and 2; name ly , the p r i m a r y r e c e p t o r in thedominant f l o w d i r e c t i on i s the Brazos River. H o w e v e r , i f a we l lwere to be c o m p l e t e d at the edge of the d i s p o s a l area under as-sumed abandoned f u t u r e c o n d i t i o n s , the wel l might produc e groundwater with cons t i tuent concentra t ions as p r e d i c t e d by the m o d e l spre s en t ed in S e c t i o n 10.3. T h e s e c onc en t ra t i on s are shown inA p p e n d i x H ~ 2 f T a b l e H 2 - 1 f o r t h e V H S model a n d i n A p p e n d i x H - 3 ,F i g u r e s H 3 - 1 through H 3 - 1 4 f o r W M P L U M E .
C o n s t i t u e n t c oncen tra t i on s p r e d i c t e d by WMPLUME at the downgra-dient EPA re c ep t or wel l and f i n a l M a x i m u m C o n t a m i n a n t L e v e l s(MCLs) are summarized in T a b l e F - 7 . The we l l l o c a t i o n i s showni n F i g u r e s H 3 - 1 through H 3 - 1 4 ( A p p e n d i x H - 3 ) . U n d e r t h e conser-vative l e a c h i n g rate a s s u m p t i o n s ( A p p e n d i x H - 3 ) used f o r t h eground water a s s e s sment , o n l y benzene exceeds the a v a i l a b l eM C L s . T h e conservativenes s o f t h e model i s e s p e c i a l l y true f o rthe l onger time for source i n p u t , c a l c u l a t e d by t a k i n g the t o t a ls i t e load for a given cons t i tuent and d i v i d i n g by the mode l in-put l o a d i n g rate. For m o d e l i n g p u r p o s e s i t was assumed that themain pond cons t i tuent load would l each c o n s t i t u e n t s for thel e n g t h o f time that the to tal s i te load could ex i s t . In thi sway the cons t i tuent source load would exist for l o n g e r p e r i o d sof t ime, making the m o d e l i n g even more conservative.

CM

F - 2 9
E841
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E617 T A B t f i F - 7

smrrnary o f m P L U t e M o d e ! R e s u l t s a l E P A R e c e p t o r
S h e r i d a n D i s p o s a l s e r v i c e s

c o n s t i l u e r u
Benzene

3 , 4 - o i m e l h y l p h e n o l

E t h y l b e n z e n e

N a p h t h a l e n e

P C O ( A f O C l O f 1 0 1 6 )

T i m e o fsourcei n p u t ( y r s )
i10

J O
50

1
10
10

10
100

£ f » AR e c e p t o r *

a. oo s i
S . U 6 5
J . 9 3 0 5
0-0000
0.0000
0.0447

0.0000
0 0100

f i n a l
MCI( m g / I )
0.005

NA

HA

E P A R c c e o i o r ( d r i n k i n g w e l l ) l o c a t i o n shown i n A p p e n d i x H - 3



II
It must be e m p h a s i z e d that the a s s u m p t i o n of a d r i n k i n g w e l ll o ca t ed at the edge of the d i s p o s a l area or d o w n g r a d i e n t of thef a c i l i t y is h i g h l y u n l i k e l y and that no risk would be r e a l i z e dunder most p r o b a b l e f u t u r e l a n d u s e a s s u m p t i o n s ( i . e . , S i t eC o n d i t i o n 2), because t h e p a t h w a y would no t exi t .
F . 4 Summary
A pa thway a n a l y s i s and exposure assessment was evaluated forS i t e c o n d i t i o n 3 . General a s s u m p t i o n s f or th i s s i t e c o n d i t i o nin c lude 1) unre s tr i c t ed s i t e access, wi th a l l age g r o u p s f r o mtwo years to a d u l t s having access to the entire s i t e , 2) a resi-d e n t i a l housing d e v e l o p m e n t cons truc t ed d i r e c t l y a d j a c e n t t o t h es i t e , 3 ) a s i n g l e d r i n k i n g water wel l i n s t a l l e d d o w n g r a d i e n t o fthe s i te in the s h a l l o w a q u i f e r , and 4) the main pond and eva-p o r a t i o n sy s t em not m a i n t a i n e d , with eros ion of the main pondd ik e s and d e c a n t i n g of pond water.
C o m p l e t e d p a t h w a y s for thi s scenario that are not a l r e a d y in-c luded in S i t e C o n d i t i o n s 1 and 2 are 1) direct contact wi th inthe main pond by c h i l d r e n f r o m the r e s i d e n t i a l housing d e v e l o p -ment, 2) in t en t i ona l inge s t i on of s o i l s and s l u d g e s by a p i ca™p h i l e , and 3) a d r i n k i n g water wel l at the edge of the d i s p o s a larea.
Risks r e l a t e d to e xpo sure and i n g e s t i o n of soil and s l u d g e s havea t o ta l H a z a r d I n d e x o f 7 .45% for main pond s l u d g e s and 0 .97%f o r evapora t i on system s l u d g e s f o r t h e non-carcinogenic ind i ca-tor c o m p o u n d s . T h e s e values are l e s s than 100% and i n d i c a t ethat there are no s i g n i f i c a n t risks to human h e a l t h or the en-vironment f r o m these c ompound s . The t o ta l t ime-we igh t ed humancancer risk for carc inogenic i n d i c a t o r c ompounds in each com-partment exceeds a I E - 0 5 cancer risk* T h i s is due p r i m a r i l y toexposure to PCBs in s l u d g e s f r o m the main pond and e v a p o r a t i o nsystem. H o w e v e r , any remedial measures that i n c l u d e e l i m i n a t i n gthe direc t exposure to s l u d g e s at the s i te would m i t i g a t e theserisks.
R e s u l t s o f ground water m o d e l i n g us ing WMPLUME show that o n l ybenzene exceeds M C L s at the d o w n g r a d i e n t r e c ep t or w e l l . Pre-dic t ed concentra t ions at the r e c ep tor l o c a t i o n for al l otheri n d i c a t o r parame t e r s f a l l below th e a v a i l a b l e M C L s . It i s im-p r o b a b l e , however, that a domes t i c water wel l would be l o ca t edbetween the waste f a c i l i t y and the Brazos River due to thep r o x i r a i t y of the s i te to the river, and the i m p r o b a b l e l o c a t i o nof a residence d i r e c t l y a d j a c e n t to the waste s i te.
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, 1907

M s , G e o r g i a A . BostE R M S o u t h w e s t , I n c .16000 M e m o r i a l DriveS u i t e 200H o u s t o n , T e x a s 77079-4006

S U B J E C T : S H E 1 U D A N D I S P O S A L S E R V I C E S S T T K
I M P A C T S

A M B I E N T A I R
CM
vO

I T h i s l e t t e r summarizes, t h e ambi en t a i r i m p a c t s f r o m t h e c v a p o r a t t v o
emi s s i on* o f t h e S h e r i d a n D i s p o s a l S e r v i c e s was t e p o n d a n d I n c l u d e s
an a n a l y s i s o f the i m p a c t s f r o m a p r o p o s e d worst case t r e a t m e n t
scheme. T h i s a n a l y s i s i n c l u d e s a summary o f t h e was t e pond
c h a r a c t e r i s t i c s , i n d i c a t o r c h e m i c a l s , e v a p o r M i v e o m i s s i o n s , a n d
s h o r t - t e r m (30 m i n u t e s and 8 h o u r s ) and l o n g - t e r m ( a n n u a l ) ambi en t
a ir i m p a c t s .

B A C K G R O U N D

E R M S o u t h w e s t , I n c . , r equ e s t ed P i l k o & A s s o c i a t e s , I n c . , t o
d e t e r m i n e t h e s h o r t ' t e r m a n d l o n g - t e r m a m b i e n t a i r i m p a c t s f r o m t h o
S h e r i d a n D i s p o s a l S e r v i c e s w a s t o p o n c i , T h o w a s t e p o n d h a s a
nominal s u r f a c e area o f 15 acres. Thn p o n d c o n s i s t s o f t h r e e l a y e r s :

EAST C O A S T Ofr.CZ.
O N E C . R E E N 7 S E E C I - S T R L . S i ' : T E 2 0 1

M A R L T O N N E W J E R S E Y
1(501) 3 U f i * 0 3 J . ;

H E A D Q l ' A n T E R S .2rn? NORTH LOOP WEST. s\:rrH O ! - E T O N . T L V . S " m mmi n t i M 4 i r
T E L E C O P I E R : i 7 1 3 l f e G l - 0 2 :T E L E X . 26-5r.ro

G l - 1

W E S T C O A S T C F F r C E .-a.'iu C:A\G^.\ A\ E . srir?: 4^-
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o Top - S c u m / E m u l s i o n

o M i d d l e - A q u e o u s P h a s e . . . . . . .

o Bot t om - S l u d g e

The top layer f l o a t s on the s u r f a c e and a p p e a r s to ba made o£ a
non-homogeneous mixture o f o i l s a n d e m u l s i f i e d m a t e r i a l s . T h i s
l ayer t e n d s t o c o l l e c t on the e n d s o f the pond d e p e n d i n g u p o n tha
d i r e c t i o n o f the w i n d .

Beneath t h i s l ayer i s t h e aqueous p h a s e w h i c h c o n s i s t s p r i m a r i l y c f
water and c o n t a m i n a n t s . S h o w n on T a b l e 1 is a summary of the pond
water c o n c e n t r a t i o n s f o r t h e i n d i c a t o r c h e m i c a l s used i n t h i s a n a l y s i s .

The b o t t o m layer c o n s i s t s o f heavy oils and s l u d g e wh i ch have s e t t l e d
t o th e b o t t o m o f th e p o n d . An a n a l y s i s o f t h i s l a y e r i s a l s o i n c l u d e d
in T a b l e 1. For the p u r p o s e of th i s a n a l y s i s , i t was as sumed t h a t the
e m i s s i o n s f r o m th e e m u l s i f i e d m a t e r i a l s d o no t c o n t r i b u t e
s i g n i f i c a n t l y t o th e overal l e v a p o r a t i v e e m i s s i o n s and t h a t t h e
primary source o£ emissions would be f r o m the aqueous pha s e .

E V A P O R A T I V E E M I S S I O N S

The emi s s i on s which emanate f r o m a waste pond can be c a l c u l a t e d
u s i n g equa t i on s f o r v o l a t i l i z a t i o n o f m a t e r i a l s f r o m wa t er . A f t e r
r ev i ew ing several d i f f e r e n t m e t h o d s , t h e me thod whi ch i s r e c ommended
for thi s p a r t i c u l a r s e t o f c o n d i t i o n s , i s the method o f L i s s and
S l a t e r , a s d e s c r i b ed in th e H a n d b o o k o f C h e m i c a l . P r o p e r t y
E s t i m a t i o n M e t h o d s , 1982. T h i s par t i cu lar method ca l cu la t e s a h a l f
l i f e o f the mater ia l in the aqueous p h a s e .

CM

O

G 1 - 2



I
IIII

M s . G e o r g i a A . BostA u g u s t 21, 1987Page 3

T h e method requires t h a t o n e c a l c u l a t e t h e l i q u i d p h a s e e x c h a n g e
c o e f f i c i e n t ( k . ) a n d t h e g a s p h a s e e x c h a n g e c o e f f i c i e n t ( k )* 8f o r m a t e r i a l s which a r e o f h i g h v o l a t i l i t y . V o l a t i z a t i o n f r o m t h e
water I s c o n t r o l l e d b y t h e l i q u i d pha s e e x c h a n g e rate. U s i n g t h e
l i q u i d p h a s e e x c h a n g e c o e f f i c i e n t a n d g a s p h n s e e x c h a n g e c o e f f i c i e n t ,
one can c a l c u l a t e t h e overall l i q u i d p h a s e mass t r a n s f e r c o e f f i c i e n t

Other var iab l e s in the equat ion i n c l u d e the wind s p e e d , the v e l o c i t y
o f t h e current , and th e d e p t h o f t h e water. For t h i s a n a l y s i s t h e
wind s p e e d was varied f r o m 1 to 3 me t er s per s e c ond. The current of
the water was set at a very low ra t e of 0.01 meters per s e c ond ,
t h e r e b y s i m u l a t i n g a p o n d . The d e p t h o f the water was s e t a t 5
meters .

S h o w n on T a b l e 2 Is a summary o£ the emi s s i on rate c a l c u l a t i o n s ,
i n c l u d i n g t h e h a l f l i f e o f each i n d i c a t o r chemical a n d t h e r e s u l t i n g
f l u x rate. T o c a l c u l a t e t h e f l u x rate t h e c o n c e n t r a t i o n o f t h e
i n d i c a t o r chemical in the pond water xvas m u l t i p l i e d by the t o t a l
volume of water, ( e s t i m a t e d to be 8 m i l l i o n g a l l o n s ) and t h e n d i v i d e d
b y t h e h a l f l i f e .

Ambient Air I m p a c t s

The ambient a ir i m p a c t s f or each i n d i c a t o r chemical was c a l c u l a t e d
u s i n g t h e f l u x rate. T w o r e c e p t o r p o i n t s were o f s p e c i a l i n t e r e s t .
T h e s e were: 1) the d i k e s s u r r o u n d i n g the waste pond wh^re p e r s o n s
working on the p r o j e c t could be e x p o s e d , and 2) the t r a i l e r l o c a t e d to
the s ou th o f th e p o n d . For each o f the s e r e c e p t o r p o i n t s th e maximum
8 hour c o n c e n t r a t i o n and the annual average c o n c e n t r a t i o n s were
c a l c u l a t e d .
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ii
The T e x a s Air C o n t r o l Board a ir d i s p e r s i o n m o d e l s were used to
d e t e r m i n e t h e maximum c o n c e n t r a t i o n s a t each r e c e p t o r . T h e T e x a s
C l i m a t o l o g i c a l M o d e l ( T C M - 2 ) w a s used t o c a l c u l a t e t h e annual
c o n c e n t r a t i o n s . T h e T e x a s E p i s o d i c M o d e l ( T E M - 8 A B ) w a s used t o
c a l c u l a t e t h e 8 hour average s . M e t e o r o l o g i c a l d a t a f r o m H o u s t o n
H o b b y was used in both cases.

ii
T o a p p r o x i m a t e t h e emi s s i on s f r o m t h e was t e p o n d , t h e p o n d w a s
d i v i d e d i n t o t e n s e c t i o n s , w i t h equal e m i s s i o n r ? U e s c o m i n g o u t o f
each sect ion.

A summary of the maximum c o n c e n t r a t i o n is shown in T a b l e 3. T h i s
t a b l e c l e a r l y i n d i c a t e s t h a t n o h e a l t h e f f e c t s a r e a n t i c i p a t e d f r o m
each of the i n d i c a t o r ch emi ca l s . A summary of the air d i s p e r s i o n
model o u t p u t i s i n c l u d e d as an a p p e n d i x to t h i s l e t t e r .

I f y o u have a n y q u e s t i o n s c o n c e r n i n g t h i s a n a l y s i s , p l e a s e f e e l f r e e
to contact me 7 1 3 / 8 6 1 - 1 4 1 7 .

F o r P I L K O & A S S O C I A T E S , I N C .
VvAcAuu^-

j s s A . M c A n g u sV i c e P r e s i d e n tE n v i r o n m e n t a l M a n a g e m e n t Divi s i on
J A M : d b ( 8 7 - 8 0 9 )A t t a c h m e n t s
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I n d i c a t o r
C h e n i c a l s

TAP! E IS H E R I D A N M r N & l ! S E R V I C E S S I T E
I W W C A T O R C r t E H I C A t . 5 - P H Y S I C A L P R O P E R T I E S

Pond Pond Sludge Hoi Boil Kelt t t S o l u -Hater REl EPM tf t Pt Pt & 20 C b i l i t y
f u g / 1 ) { E g / k g l f o g / k | f { d e g C U d e g C l f s a H g » { B g / l I

TW TLV

{•g/>"3>

Benzene (500 25DO^ 170' 78.12 80.1 5.5 75 1780 2.13 ! 3154

T e t r a c h l o r o e t f i y l e n e 510 251 51 165.85 121.4 -22.7 2.88 50 3B999

T o l u e n e 1600 36600 700 92.15 110,6 -95,0' 28,4 534.S 2.69 IOG 336711

T r i c M o r o e t h y l e n e 2910 <25Q
B a s a / t t e i t r a l I n t r a c t a b l e O f g a r i i c s
H a p t h a l e n e (50 410

131.38 86.7 -87 57.9 UGO 2.29 50 26S542

7 0 1 2 8 . 1 6 218.0 80.20.0492 40 3.37 10 52392

I s o p h o r o n e 77 99,3 133.23 2 1 5 , 2 -8.0 0.38 i2»8 1. 7ft 28254.

3500 1WO W . 1 2 101 . ') 40.6 0.36 93000 1.46 5 (9238

0 1 1 6 3 2 ,\ssm i
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I f t d i e a t a r Pond P o n d S l u d g e i t V e l a - f t ' X I K g t f t i i n d V c t w r It a i c a l s H a t e r R E J E R H t i i i t y
( B / s e c H i / s e c H « e t e r i( u g / U ( a g / k g K » s / f c g lV o l a t i l e Organ ks:
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O.

551.5 l . f l 6.01
1613.5 3.9 0.91

T e t r a c f e b r o f i t M e n a 510 251 SI 1 . 5 E - 0 2 High 6.4E-Q1 0.04 379.5 1.0 O.i
8,0? 1128.0 3.0 O.I

T o l u e n e

T r k b l o r o e t h y l e n e 2910
B a s a / H e u t r a l I n t r a c t a b l e O r g a n i c s :
K a p t h a l e n e <50 410

1600 36600 700 6.4E-03 High 2.7E- 0.05 507.8 1.0 0.
0.10 1 5 1 3 . 2 3.0 0.

[sophorone
A c i d E x t r a c ^ a b l e
Phenol

77 99.8

9 . I E - 0 3 H i g h 3.9E-9I 0.05 425.3 J . 8
0.03 I2&7.3 3.&

270 2 . I E - 0 4 Had 8.6E-03 0.05 430.6 1.9 O.Ol
0.08 1233.2 3.0 0.01

5.8E-06 low 2.4E-04 0.04 414.6 1.0 0.01
0.08 1235.5 3.0 O.Ol

3500 1340 I5001 4.0E-07 V e r y Low 2.0E-OS 0.05 502.4 1.0 0.01
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0 1 1 6 3 3

K t R d l fL i f e F i n
f h o u r s ! ( g r / s s c j

9.06 S875 3.57E-94
0.N 32936.37E-W
0.04 6557 2.59E-W
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0.05 6390 !.05E-03
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0.(6 7e l? 1.60E-93
0 P8 A2» 2.86E-03

2.76E-OS
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E
I
CI

I
CectcII1c1ctIIcccIII1IIcIcIIIIIc

S 3 f f l N
3 C O I b ' S d

x ITCH s

CEv
6K
SKino t cf r9Z£Z
1C
86
683
9
f r Z C
18
8ttesc
Z31es:
*•£!
611
66
iVl
COE
8est
8 f r fm
\Luc
C62zet
S I C
062zs
OB2

C S Ii
6t
S«
S E !
Zi
2*-!tec
OSC
9
9SC
3 Z I
6i!a
S 9
69

fc33W
AM

i:z^9'

' O S
• f c t
' 8 t
"it
' 9 t' B y' t t*cy7t• t y•ot
' 6 C
"SC•zc
' 9 C•sc•yc
' C C•a•ic•oc
' 6 2
' 8 2•a
' 5 2
' 5 J
' t - 2
'tZ
"CZ
'M
' 0 2
' 6 t
' 8 1
'L\
' 9 1
' 5 1
' H•ct
71

' I t•oi
' 6
' 8
'L
*9
' S
' t
' C
7
' l

il

I H C S



I
I

A T T A C H M E N T I I
8 - H O U f c M A X I M U M
D I K E R E C E P T O R ST E M - 8 A B MODEL

( C o n c e n t r a t i o n s Have Been M u l t i p l i e d by 1000) CM
vO
v-
v-
O

G 1 - 1 5



T £ I A 5 E P I S O D I C S 0 D E I
I 3 H P C V E M 1 Q H - P I U O A N D A S s C C I A T E S , I N C . C 3 P Y R I 6 H I I S E S V K S I C M 3 A 3 ( P

I A L J I E T E 5 R C L 0 6 I C A L D A T A H A S B E E H U S E 3 .

E H E A T K E 2 S 7 A T ; : H = < ™ t 3 U P P E R A I R S T A T I O N ^ 3537
Y E A R * 1 S 6 4

DAY™ 0 I
I 1
t 1
1 t
t I
I 1: ii i

iiiiiiiI

liiiiIIt

IltiIiii

iIiiiIt1

111111II

i 11 11 it i1 11 I1 tI I

i1lIII11

11 1 1 l 1 l I 1 I l I I i M l i i i l II l I l i l Il l l l l l l l I l l l i i l i l l I l l i l l l l l l l1 1 1 1 1 1 It 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 t 1 1 M
1 I 11 1 1 1 I 1 i 1 1 1 1 1 1 1 1 1 1 t 11 1 1 1 1 1 1I 1 It 1 1 1 1 1 1 11 1 1 1 M 1 1 1 t 1 1 1 1 1 1 L 1i i 1 1 1 1 1 1 i 1 1 M 1 1 1 1 I I 1 lil l l l l l l
1 1 1 1 1 1 M 1 I I 1 I I t I 1 I I I 1 I I 1 i 1 I I 1! I 1 1 1 1

1 11 !
i 1
1 1
1 11 :1 l

M i l l !1 1 1 t 1 1 1I t 1 1 1 1 1
L 1 1 1 1 1 1
i 1 1 1 1 1 1
1 1 1 1 11 1
L 1 t I t M

1 1 11 1 1 1
1 1 1 1
M i l
1 1 1 1
L I 1 1
1 1 1 1

U K 3 A . 1 H O D S H A S S E E N ' J S S 3 .

R E r C R T t D i l l N O D I R E C T I O N S H A V E B E E S U S E D .

vO
v-
v
O

G 1 - 1 6



I
T E I A S E P I S O D I C M O D E L V E = * ; : ? i U3-;

I S M P C ¥£?.-:« - ? I I K O A N D A S S O C I A T E S , I N C . C C P Y R I 3 H T 1935
C S N T R 2 L ?«A;£:E?.2: 5 H E S I 3 A M 5 ! S ? 2 S V . S I T E - ( ! A I ! H i a R . U I C A S E - H E H i E N : - 8 H Q L ' K A V E . - P I L K O

K I N S 8 I E E C I I Q N O P T I O N S ( N W O C P T ) : H I N D S P E E D O P T I O N S ( N « S 3 P T J ;
: N L Y O P T I O N o i s A V A I L A B L E f - 3 » m m O N L Y O P T I O N o i s A V A I L A B L E F C S * E ?

S T I K E O P T I C S ( N T Q P I ) ;
O N L Y O P T I O N 9 i s A V A I L A B L E T O R T E . M B A B
O P T I O N ! : R E S U L T S C S H V £ ? . T 3 T O 1 H O U R A V E x A a l . K S

T I K E A N D U S E D F C X 3 H O U R A N D 2 4
A V E R A G E S K I T H H C U R L Y S E 8 U E H T I A LH E T E 2 R C L Q S Y

C P T I G H 0 ; H I N D B I B E C T 1 0 H I H O P T I O H 0 : i i t N O S P H - 3 I H R a T E - s
P E S S E C 2 N D

S U R F A C E « E A T K E . R S r A T I O N = i : S l f l , 1354.
U P P E R A I R S T A T I O N S 3937, 1554

P G L L U T A N T ( S ) I O N P O L L U T A N T S O U R C E C A R D S
A R E M O D E L E D I H T H I S R U N .
0 T / D 2 ( E S T A B I L I T Y ) ~ 0.0200
D T / D Z ( F S T A B I L I T Y ) = 0.0350
P U N C H I N T E R V A L * i .
T H E S T A C X - T I P C Q W t i A S H A L S C R I T H M I S I N E T F t C T .

I N P U T U J i l T S O P T I O N ( N S S C C P J :
Q P T I C N ! : G R I D P A R A « t T E ? , S ^ y

S O U R C E L C C A T I C N S
IN XA, SOURCE "^
P A R A J i e T E R S I N ̂
€ . 1 / 5 , D E S S E a a fie<

O P T I O N 2 : 6 S I D P A f i A « E T K S A ^ J
S O U R C E L O C A T i C . ' j L j

I N F T , S O U R C E
P A R A M E T E R S I N F T ,F T / S , L 3 / H R , D E = = E ;
F A H R E N H E I T .

C P T I O H 3 : H U E 3 U N I T S - 6Ri:
P A 8 A U E T E S S A N D S C :
L O C A T I C M S I N K M .
S G U R C H P A R A . 1 £ T E : . H
F T , F T / S , L 3 / H R ,
C E s R E E S F A M R E N K t i T

( A L L A R E A S 3 U S C E I N P U T
I S I N R E T K I C U H I T 3 ;

O P T I O N I H A S B E E N S E L E C T E D
R E C E P T O R G R I D C O N S I S T S O F 4 C O L U M N S A N D 6 S O « S O F E P A C I H S = 0.100 K M . S O U T H K E 3 T C C R N E 3 O F S R I D = 29.200 K r t U , 35.300 K . » . =
A R E A S O U R C E S C A L I N 6 F A C T O i ! , 1 S T P O L L U T A N T , - 1.0000 A f c E A S O U R C E S C A L I N G F A C T O R , 2 N O P O L L U T A N T , = l . O Q Q O
C O N C E N T R A T I O N C A L I B 8 A T I O M F A C T O R S ; A C 1 ) = O . O C O O , 8 ( 1 ) » 100,0000; A ( 2 ) = 0.0000, 8 ( 2 ) = 100.0000
P O L I l D : 5 E N Z £ ! i E P G L I C A L I D : M U L T I P L Y B Y 100.0 / P O L 2 1 0 : P O L 2 C A L I D :
O U T P U T M I L L B E P R E S E N T E D I N T H E F Q L L Q U I N 5 F Q R H t S h

H A X I R U M P R E 3 K I E O C O N C E N T R A T I D N ( S ) F O R E A C H S C E N A R I O

G 1 - 1 7



i s * F : V K S I S H - P : U Q A N D A s s s c i A r s s , I H C . C C P Y R I S H I i « s
T . E . S . t E a S I O H 8 A 6 - A R E A S t t K E L I S T - S K K I 3 A H D I S P O S A L S I T ; - M M M F L U ! C A S E - E E H Z L H c - 8 H O U R A V E . - ? : L X O

I ( X . 1 ) Y ( X X ) A R E A S 1 Z S ( K M E t ( S / S ) £ 2 ( S / S )

T K £ S U S O f T H E / . 1 E A S O U R C E V.l$$m R A T E S I H T H I S R U H I S 0 . 0 0 0 0 ( S / S ) F S R P C L L ' J T A N T 1 A N S Q . O C O O t S / S ) F O R P O L L U T A N T 2 .

o

G 1 - 1 8



15.1 P C V E S 3 I G M - P I U C C A N D A S S O C I A T E S , I N C . C C P Y R I 6 K T 19E5
T . E . . 1 . V E - S I O N 8A3- P O I J i T S C U S C E L I S T - S H E 2 I O A N D I S P O S A L S U E - M A X H U M f L U X C A S E - S E H Z E U E - 8 H O U R A V E .P I U O
OBER : ( K M ) Y ( H I ) £ 1 ( 6 / 3 ) £ 2 ( 6 / 5 ) H T ( « ) D I A H ( H ) V E L ( H / S ) T E H ? ( X ) H 8 ( H ) H i i ( M ) l e E N T I F I C A T l C Ht

2
3
4
5
&7
8
910

33.22
S S . 3 S
99.99

100.02
•00.06
$9.84
S 9 . S 3
99.92
99.9599.99

99.92
99.99

100.06
100.12
100.19
99.95

100.02
100.09too. is
100.22

O.C£37
O . O S 3 7
0.0£37
O . O S 3 7
0.0637
0.06370.0627
0.0637
0.06370,0637

0,0000
0,0000
O.OOCO
0.0000
0,0000
0.0000
0.0000
0.0000
0.0000
0.0000

2.74
2.74
2.74
2.74
2.74
2.74
2,74
2.74
2.47
2.74

l . O C O
1.000
1.000
1.000
1.000
1,000
1.000
1.000
1,000
1.000

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0,001
0.001

273. ISO
273. I S O
273.150
273.150
273.150
273.150
273.150
273.150
273.150
273. I S O

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

A.RtA 1
AR& 2
AREA 3
AREA 4
AREA 5
AREA 6
AREA 7
AREA 8
AREA 9
AREA 10

T H E S U M C f T H E P 2 I N T S O U R C E E X I S 3 1 0 N R A T E S t H T H I S R U M I S 0 . 6 4 ( 6 / 5 ) f Q R P O L L U T A N T I A N D 0 . 0 0 ( S / S ) F O R P C L L U T A N T 2 .

G 1 - 1 9



O O O ' C O I
O O O ' O O I
0 0 2 ' 0 0 !
O O O ' O O Ioorcoioorooioorooi
O O O ' O O Ioorooi
0 0 2 ' 0 0 1
0 0 6 ' 5 6
002*001oorooi
O O O ' O O I
002*00!oorooi
O O O ' O O Ioorooioorooi

O O Z ' O Q Ioorooioorooi
0 0 2 ' O O T
C O r G O !oorooioorooi
O O O ' O O I
0 0 2 ' 0 0 1
O O O ' O O !oorooioorooioorooi
0 0 2 ' 0 0 1
0 0 2 ' 0 0 1
O O O ' O O !
O O O ' O O I
0 0 2 ' 0 0 1oorooioorcoiccrooi
O O I ' O C I
O O O ' O O ]
0 0 6 ' B 6
0 0 6 ' 6 6oorooioorooi
0 0 2 ' 0 0 I
002*001oorco i

O O O ' O O I
O O O ' O O Ioorooi
C O O ' 0 0 I
0 0 $ ' 6 6
00! "001
006*66
0 0 6 ' 6 6
000*001
006*66
006*66
0 0 6 ' £ &
006-6$
000*001
006*66
006*66
0 0 6 ' 6 $
O O O ' O O I
006*66
0 0 6 ' 6 6
O O O ' O O I
0 0 6 ' £ 6
0 0 6 ' 6 6
O O O ' O O I
O C 6 ' £ 5
O O O ' O O T
O O O ' O O I
0 0 6 ' 6 6
O O O ' O O I
006*66
006*66
O O O ' O O I
0 0 6 ' 6 6
O O S ' 6 6
O O O ' O O I
O O O ' O O I
O 0 5 ' £ 6
006*66
O u f i ' S S
O O O ' O O !
C O S ' 6 6
O O O ' O O I
O 0 6 ' £ 6
0 0 6 ' £ 6
006*56
006*6$
O C e ' 6 5
0 0 £ ' & 6
O O O ' O O I

0 1 ' S O !
81 701f r 2 7 e i
«70I
9 Z 7 0 I
«101
9 9 ' M I
S O ' S O I
I T ' Z O Ii r / o ir r / o j
83701
H ' E O I
S I ' 8 0 !
02*601
0 3 ' $ 0 1
V B ' 6 0 I
S B ' 6 0 1Erinwin. irni
2 0 ' E I Isrniorsn
6 3 ' S I To s ' s n
I S ' S I I
S O ' S I I
B O * 9 I izrsn
55*611Erozi
09*02!
B O ' U I
9 t * U I
2 S ' E 2 I
t i ' E J Iorwi
O S ' S t I
I S ' B Z I
W I E l
Z £ " 9 E I
£ 2 ' I H
2 6 ' 2 > I
9 c * E H
62*BH
2 5 ' & H
2 I ' 2 S I
S 6 ' ^ 9 I

( K X ) A ( V X ) I

H : 3 . ' . 2 d H S !

E S I ' 9 f r
2 9 2 ' S >
3 S E ' H

Wt 'to
f r S E * £ C
Z 8 ' B E
B1E VE
6 5 ' S E
H 2 * S E
0 ! ' «ce -EE
E6I *2E
9 3 2 ' I E
II *OE
061 "6̂
SM 'LI
S 3 ! ' 5 2

SOE
T 6
ioZ

"I
'II
' 1 2

> 5 Z ' 0 2
I L \ ' 6 1
S > E ' 3 1
212 V!
U 2 ' 9 1
9 ' S !

(.V

iol
C S 5
03
E f r C
982
S U
li

S I E

' ! !
' 0 1
' 6
' 8
' i
' 9
' S
'S'Z•I

cs

I

l



eo u —

•— o o c-»

eo 10 •— en

u> LA LA *A- LA LA LA L^ L4> LA LA HO LA LA LA LA LA L£* LA LJ> L£> LALA LA LA >A LA u2 LA LA LO it> LA LA LA LA LA LA '•O LI> n3
c o c o c o c i > c o e ± i c i i < c i c » i r o c Q c a c o c e i D O c o c o £ r > c r i

O
ro

—. SC

»* t**

0 1 1 6 4 8



A T T A C H M E N T I I I
A N N U A L A V E R A G ET R A I L E R R E C E P T O RT C M - V 2 MODEL

( C o n c e n t r a t i o n s H a v e Been M u l t i p l i e d by 1000)

\o

O

I;
"II

G 1 - 2 2



T S X A S C L I H A T O L O G I C A L H O D U - Y K S S I O H - 2
I B M P C Y E S I O K - P I L X O A K D A S S O C I A T E S , I N C . C O P X 8 I G H T 1986

SSS1DAH DISPOSAL Sir* - HAXIKUH ftUX CAS2 - BSNZSE CAH I - PilJco & Assoc.
R E C E P T C a G a i D C O N S I S T S O F 2 C C L U W i S A M D 1 E C t f S , S P A C E D O . W O i f f l . A P A W . S O W K K E S I C O W i E R 0 ? G R I D = 1 G 0 . 2 4 K H , ,

i a T H E F I R S T P O L L U T A N T A K O I H T P U H = 1
mm STAGE OF PLWG RISE WILL 6- USED

URBAH OISFIESIOH WILL B£ F08 P0JHT SOURCES
TYPES OF OUTFVT TO BS PRODUCXQ BY THIS BUH:

ARRAY HAP
L I S T O F H A X f f l U H C O H C f f l t R A T I O H S

DECAY HAL--LIFE OF PCLLUTAHT i * 999,900 HOURS.

H U H H O . H E A X T a t P H A T U S E
i 293.65 K

A H I A S O U R C 2 E M I S S I O N S C A L 1 H G F A C T O R S
P 1

1.0000
P 2

O . O Q C O

C O H C E H T R A n C N C A L I B R A T I O N A C T O R S
A 1 B 1 A 2 82

0.0000 100.0000 0.0000 100.0000
C A L I B f i A T E D C O N C = A ( I ) t B ( I ) ' C A L C U L A T E D C C H C

O\r\

( O H D S A C T O S
1
2
3
4
5
6
7
8
9

10
ti
12n
14
15
16

S T A B I L I T Y C L A S S :

METEOROLOGICAL JOINT FHiOOEKCY FUJiCTIOH FOR RUH 1

C O M f f i K T - F I U 1 2 : H O U S T O N H O f i B Y 1561-1969 A V a H A G S A H H U A L H X P = 2 0 . 5 C
A

O.OOQ940
0.000570
0.000680
0.000640
O.OC0280
0.000260
0.000280
0.000260
O.OOQ1SO
0.000280
0.000330
0,000350
0.000390
0.000170
0.000390
0.000430

O.OOS070
002950
003260
002440
002710
002140

0.001800
O.C02190
0.002710
0.001950
0.003100
0.003100
0.002760
0.003160
0.003300
O.Q04130

C
0.011270
0.006560
0.005020
0.003770
O.C0391Q
O.OC3330
0.00304(1
0.004020
0.005410
0.003790
0.006340
0.006490
0.007740
0.008060
0.008340
0.012020

DD
0.037240
0.012070
0.007190
0.004000
0.005650
0.006570
0.010690
0.018610
0.017360
0.009620
Q.01G6SO
0.012910
0.017230
0.023940
0.025150
0.043640

OH
0.023660
0.005610
0.003120
0.001970
0.002160
0.004520
0.009630
0.020330
0.026060
0.012140
0.013400
0.013490
0.014300
0.018370
0.023780
0.037620

X+F
0.045410
0.017770
0.010930
0.011720
0.014100
0,010360
0.012150
0.018260
0.02W90
0.011150
0.019070
0.017920
0.018270
0.026660
0.040G5Q
0.048910

H£AH WIND SPEEDS, K m R S / S O T D 2.0164 2.4773 3.7&S 5.4779 4.4290 2.2380 OVEfiAU.KEAH *. 34706

G1-23



T E X A S C L I M A T O L O G I C A L M O D S L - V K i £ I 0 H - 2
I B M P C V E R S I O N - F I L M A N D A S S O C I A T E , I K C . C C P Y R I C K 7 1966

F C f l f T S C U R C i L I S T : S S S 1 D A N D I S P O S A L S I T S - H A X I H U H F L U X C A £ S - g S N 2 E < £ C A £ 2 1 - P i l k o J Assoc.
S G U R C 2 H O . X ( K H )

1
2
34
S
6
7
8
9

10

§9.92
99.95
59.99

tOO. 02
100.06
93.84
99. 88
99.92
99.95
89.99

Y ( K H )
99.92
99.99

100.06
100.12
100.19
99.95

100.02
100.09
100.16
1C0.22

H U H )
2.74
2.74-
2.74
2.74
2.74
2.74
2.74
2.74
2.47
2.7*

D l A H . U i )
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Y E L . I H / S ) T E H P . ( X )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

273.15
273.15
273.15
273.15
273.15
273.15273.15
273.15
273.15
273.15

2 K G / S )
0.064
0.064
0.064
0.064
0.064
0.064
0.064
0.064
0.064
0.064

E 2 I C / S )
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

K 3 ( H ) W I M ) I D E f T I F I C A T I C H
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AP£A 1
AO 2
A R K A 3
A R E A 4
AREA 5
A R E A 6
ABU 7
A f £ A 8
AREA 9
AREA 10

THE SUM OF TKI POIKT SOURCS EHI5SICN RATES FOR THIS RUH IS
T K I S I N O F T H E A R Z A S C U K C S B U S 3 I O H R A T E S F 0 8 T H I S R D M I S

FCH POLLOTAKT 1.
O . O O G / S F O B P O L L U T A N T 1 ,

O.OOG/S FOR POLVJTAKT 2
O . O C G / S F O R P O U U T A H T 2 in

vO

o

-m

G1-24



RUN

7 I X A S C L I H A T O L O G I C A L H O D E L - V S R S I O H 2 ( I ! R B « H )
! £ H P C V S S S r C H - P I L K O A N D A S c O C I A T i S , I N C . C O P Y R I S i T 1986

f C G H Z S T P R Z D I C T i D C O N C S f l S A T I O N S 7 0 S E A C H P O I I U T A H T F O S I A C H S C ^ A R I O
SS3IDAH DISPOSAL SIT2 - HMXZHUH RUX CASa - BEHZIH2 CASt I - Piiko 4 Aasoc.

H E u O E O L C C Y

C C * S S H T - ? I L i 1 2 : K O U S T C H H08B* 1 S 6 M S 6 9 A V w U t G S A H H U A L =W.5 C

U K C A L I B R A T i D C O N C 2 K T R A T I O N S I H H I G C C a . « i S m C J B I C K H H R

H U H P O U . U T A K T 1 C A L l S R A i I C Hlerisa A t B I
1 0.0000 1QO.OGOO MULTIPLY BY 100.0

C A L I B 2 A T E D C O N C » A { I ) * B I D ' C A L C U U T B C O N C

F O L L U 7 A K T 2 C A L I E H A T I O H
A 2 82

f l . O C O O 100.0000

K U H B E H
1

& E C £ P T 0 3 C C C S S I H A T i S M L L L T A t H 1 ( B E N Z E N E )
U K C A L I B S A I 2 ) C A L I B H A T i DX ( K H ) Y ( K M ) C O K S K T 2 A T I O H C O K C E f f H A I l C H

B E C I P T O R C C O S D I N A T S 5
X ( K H ) Y ( K M )

(M
I T i

O

POLLUTAKT 2 ( )
U B C A L I E R A T Z D C A L I B H A T Z O

C C H C E X T R A t l C N
100.240 99.340 1.4345 148.4502

G 1 - 2 5



SECTION 1 0? 1 SUN HUHBEB t, POLLUTAHT 1 (BEKZBK ) .USCALIERATiD COKOKTRATIOHS IH UG/K3
S i E R I D A H D I S P O S A L S I T E - H A X I K U M F L W C A S E - B E K Z & K C A £ 5 I - F U i o i Asscc.

K E T E O H O L O G Y : C C f f i Z H T - F I L S 1 2 : H C U S T C H H O B B Y 1561-1969 A V E S A G S A K H U A L T i H ^ 2 0 . S C

tCM-2 UREAH

100.24
1 1

100.24
99.3A

invo

o

61-26



I
SSCTICH I C? 1 RUH HUHBES 1 . POLLKAKT 1 (BEHZEHS ) .CALIBaATSO CCHCSHTHATICWS (MULTIPLY BY 100,0

S H E P . 1 D A H D I S C S A L S I T E - K A X 2 0 H f L U X C A S K - B E K Z 5 N 2 C A S i I • P I D t O i A S S O C .
K S T i C R O L O G Y : C Q H E H I - F I U 1 2 : H O U S T O H K O E 8 V 1961-1569 A V I H A G 2 A H K U A L T S i P = 2 0 . 5 C

] Id-2

100.24
148 11?

100.24

IA

O

G l - 3 7



I
A T T A C H M E N T I V

A N N U A L A V E R A G ED I K E RECEPTORST C M - V 2 MODEL
( C o n c e n t r a t i o n s Have Been M u l t i p l i e d by l o o o ) in

LA

O

G1-28



T E X A S C L M A T 0 1 0 6 I C A L M O D E L - V E R S I O N - :
I B M P C V E 3 I C N • P I U O A N D A S S O C I A T E S , I N C . C C P Y R I S m 1336

S h E K I S W D I S P O S A L $17= - M & I S U 4 F t a U X C A S E • S E N Z E K H C A S E I - P i l k o & Asiec .
f t H C E r T C K S n l D C O N S I S T S O f 2 1 C C U J M N S A N & 2 1 R C n S , S P A C E : ) U M K H . A P A R T . S C U T K f t E S T CCM; C F S u D - S S . J C K M . . t t . J O l f f l .

I M S ) H 7 H T H E F I R S T P C U ' J T A N T A N D 1 H T P V J H = I
R I S I N G S T A G S C f P L U K E R I S E M I L L 3 =

D I S ? £ K 3 I O f l H I U , f i e U S E D F O f l P O I N T
T Y P E S O F C U T F J T T O £ £ P R O W J C S B Y T H I S R U N :

ARRAY HAP
L I S T O F H A X I H U M

DECAY mf- OF RXIUTANT 1 « 999.900 KQlfiS.

R U N N O . K E A H
-1

A f i £ A S O U R C S E 1 I S 3 I C N S C A L I N G F A C T O R S
P 1

1.0000 P 2
0.0000

C G C E H T R A T I Q N C A L I B R A T E F A C T O R S
A 1 91 A 2 B 2

O.OOOC 100.0000 O.ODOO 100.0000
C H . I S R A T S = A H ; * cciic

vO
T"-
V-
O

i C A L J O I N T F K E G U E N C Y F U N C T I O N F O R R U N 1

C Q ! f l E N T - - F i L £ 1 2 ; K O I S T O H H O B B Y 1961-1969 A V E H A G E A N N U A L T E H P = 2 0 . 5 C
H I N D S E C T O R S T A B I L I T Y C L A S S :1

2
3
4
5
6
7

10
11
12
13
14
15
16

R E A M H I N D $?E3$, H B E R S / S c C D H D 2.01&4

A0,000940
0.000570
0.000630
0,000640
0,000280
0,000260
0,000290
0.000260
0.000150
0.000230
0.000330
0,000350
O.OC0390
0*000170
0. 000390
0.000430

BO . f l 0 5 t ) 7 0
0.002950
0.003260
0.002430
0.002710
0.002140
0.001300
0.002190
0.002710
0.001950
0.003100
0.003100
0.002760
0.003160
0.003900
0.004130

C0.011270
0.006560
0.005020
0.003770
0.003910
0.003330
O.OG3040
0.0040200.005410
0.003790
0.006340
0.006490
0.007740
0.008060
0.008340
0.012020

OD0.037240
0.012070
0.007190
0.004000
0.005650
0.006570
0.010690
0.018610
0.017360
0.009620
0.010680
0.012910
0.017230
0.023940
0.025150
0.048640

DN
0.02 ja60
0.005610
0.003120
0.001970
0.002160
0.004320
O.OQ9630
0.020330
0.026060
0.012140
0.013400
0.013490
0.014300
0.013370
0.023780
0.037630

E*F0.045410
0.017770
0.010930
0.011720
O . Q U I O O
0.010360
0.012150
0.013260
0.026490
0.011150
0.019070
Q . O I 7 9 2 0
0.018270
0.026660
0.040050
0.048910

2.4773 3.7335 5.4779 4,4290 2.2330 OWHALL KEAN = 3.2706

01-29



T E X A S C L I H A T O L C S I C A l M O D E L - V E R S I O NI S H P C V E R S I O N - P I U O A N E > A S S O C I A T E S , I N C . C C P X R I G K T 19S6
P G M S C U R C E L I S T : S r E - I O W D I S P O S A L S I T E - K A X I K U M F u U X C A £ £ • E S C E t H C A S E I - P : ! i c o 4 Assoc . RUM 1
S Q U R C i N O .

1234
5
67
8910

X ( K M )99. n
99.95
99.99

100.02
100 Jo
99.34
99.33
99.92
99.95
99.99

r ( K M )
99.92
99.99

100.06
100. 12
100.19
99.95

100.02
100.09
100.16
100.22

H T . ( H )
2.74
2.74
2.74
2.74
2.74
2.74
2.74
2.74
2.47
2.74

DIAM. 00
1.000
1.000
1.000
1.000
1,000
1.000
1.000
1.000
1.000
1.000

V E L ( H / S )
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

T B J P , ( K )
273.15
273.15
273.15
273.15
273.15
273.15
273.15
273.15273.15
273.15

E K G / S )
6.864
0.064
0.064
0.064
0.864
0.064
0.064
0.064
0.064
0.064

6 2 ( f i / S / •
0.000
0,000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000

$00
0.
0.
0.
0.0.
0.
0.
0.
0,
0.

K W M )
0.
0.
0.0.
0.
0.
0.
0,
0.a.

• J i T I r l C A T i C N
A f l E A 1
Af\£A 2
A f i t A *
A P . E A 6

AREA 10
sux CP n€ POIHT SOURCE EMISSION RATHS FOR mis RUN is
S u M O F T t £ A h £ A S O U R C E E M I S S I O N R A T E S F O R T H I S m I S

0 . 6 4 6 / S FOR POLlfTANT 1,
0 . 0 0 6 / S FOR POUUTAHT 1,

o . o o e / s FOR PcaiRwr 2
0 . 0 0 6 / S FOR PCLUmWT 2

LA
MD

O

G l - 3 0



I
S E C T I O N 1 O f 1 R U N N U M E E 3 1 , F C a ' J T A H T i (££££>£ ) . U N C A L 1 5 3 A T S C C f J C £ N T H A 7 I C N S I N U G / M 3f i N D I S P O S A L S I T E * K A X I H L M a u x C A S H - H S G I N H C A = = i - p - i k o

i V i C C f O E H T - - F - L £ 1 2 ; H O U S T O N H O t t Y 1 9 6 1 - 1 S 6 3 A V e S A a E W O t t L T E H > « 2 5 . 5 C

99.00 $9.20 99.40 99,60 99.30 100.00 100.20 100,40 100.60 !00.80 101.00
101.30 1 1 1 2 2 2 2 2 2 2 2 2 1 1 1 1 0 0 0 0 0
100.90 1 1 1 2 2 2 3 3 3 3 3 2 1 1 1 1 0 0 0 0 0
100.80 1 1 2 2 2 3 3 4 4 4 4 2 1 1 1 1 0 0 0 0 0
100.70 1 1 2 2 2 3 4 4 5 5 4 3 1 1 1 1 1 0 0 0 0
100.60 1 1 2 2 3 3 4 5 6 7 6 3 2 1 1 1 1 1 0 0 0
100.50 1 1 2 2 3 4 5 7 3 1 0 9 4 2 1 1 1 1 ' 1 0 0 0
100.40 1 I 2 2 3 4 6 8 12 16 13 7 3 2 1 1 I 1 1 0 0
100.30 1 I 2 2 3 4 6 10 17 29 20 8 4 2 1 1 1 1 1 0 0
100.20 1 1 2 2 3 4 6 1 1 2 2 2 3 1 0 8 5 3 2 1 1 1 1 1 0
100.10 1 1 2 2 3 4 6 12 29 21 13 7 5 3 2 1 1 I 1 1 0
100.00 1 1 1 2 2 3 6 11 13 8 16 11 5 3 2 1 1 1 1 I 0
99.90 1 1 1 2 2 3 5 3 10 13 15 8 4 2 2 1 I 1 1 1 0
99.80 1 ! 1 2 2 3 4 6 7 13 11 6 3 2 1 1 1 1 1 0 0
99.70 1 1 1 1 2 2 3 3 4 7 7 4 3 2 1 1 1 1 0 0 0
S9.63 1 1 1 1 2 2 2 2 3 5 4 3 2 2 1 1 1 1 0 0 0
99.50 1 1 1 1 1 2 1 1 2 3 3 3 2 2 1 1 1 1 1 0 0
99.40 1 1 1 1 1 1 1 1 2 3 3 2 2 1 1 1 1 1 0 0 0

C- i-,99.30 1 1 1 1 1 1 1 1 2 2 2 2 1 1 1 1 1 1 0 0 0
99.20 1 1 1 I 1 I 1 i 1 2 2 1 1 1 1 1 I 0 0 0 0
99.10 1 1 1 1 0 1 I 1 1 1 1 1 1 1 1 I 1 0 0 0 0
99.00 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0

99.00 99.20 99.40 99,60 99.80 100.00 100.20 100.40 100.60 100.80 Ifll.flO

101.30
100.90
100.30
100.70
100.60
100.50 00

IA
100.40 \O
100.30
100,20
100.10
100.00

W.90
99,80
99.70
99.60
99.50
99.40
99.30
99.20
99.10
99.00

O

G 1 - 3 1



StCTICN I Cf 1 RUN NU1ES 1, POLLUTANT I
S H S I M M D I S P O S E S I T H - ) . C A L I B R A T E D C O N C E N T R A T I O N S ( M U L T I P L Y B Y 100,3CAS£ - & S Z & E CA$t I - P i t t o 4 Assoc . ) TC.M-2

II
M E T E C f l t t O G Y ! C O M H E H T - F I L i 1 2 ; H G U S T C N H O B B Y 1961-196? A V E R A G E A N N U A L T E W * 2 D , 5 C

99.00 97.20 99.40 99.60 99,30 100.00 100.20 100.40 100.60 100.80 101.00
101.00 103 113 131 153 183 218 243 250 245 231 32 204 97 75 70 65 43 33 30 27 25 .
100.90 113 123 138 174 205 249 238 304 301 237 232 210 118 90 83 61 42 38 34 30 27
100.80 112 129 159 187 223 272 321 363 371 356 351 246 113 109 86 58 48 43 38 33 28
100.70 110 123 169 204 249 301 376 442 477 467 4X3 255 143 133 96 64 56 48 41 35 30
100.60 114 144 177 212 254 343 431 546 641 654 56? 315 194 136 89 75 63 53 44 37 32
100.50 117 147 134 217 276 367 502 668 335 932 862 409 231 140 108 86 69 57 47 40 34
100.40 118 147 1S2 226 297 39S 562 8 0 1 1 2 2 7 1 6 C S 1 3 4 6 693 321 175 126 95 75 61 51 44 37
100.30 117 139 172 219 299 418 5991018163229191962 842 363 216 149 108 83 70 57 48 41
100.20 114 136 166 215 287 412 6231132224523061025 309 516 273 173 126 % 77 64 53 44
100.10 100 130 160 202 274 403 6241135291620731265 706 519 290 184 129 104 82 66 56 47
100.00 99 119 144 183 242 339 59611231268 32915921143 461 231 177 127 97 78 65 54 45
99.90 95 113 133 171 224 311 469 329100913091525 797 440 244 160 115 90 72 60 51 43
99.80 89 105 127 157 199 266 377 567 70912541091 568 347 216 142 104 86 66 55 46 40
99.70 82 98 117 142 176 224 292 321 404 686 662 423 293 200 127 103 80 63 50 43 35
99.60 77 91 107 127 153 185 200 199 284 462 435 337 242 175 127 95 76 61 49 41 32
99.50 71 83 97 113 132 153 145 139 199 334 322 268 208 157 118 92 71 53 51 41 33
99.40 66 75 87 99 113 108 98 103 173 250 25Q 213 178 136 111 89 66 55 47 39 33
99.30 60 63 77 87 85 79 81 87 152 205 198 171 145 125 104 81 65 52 45 38 33
99.20 55 61 63 75 68 63 68 83 141 167 162 145 124 111 98 77 60 48 41 37 32
99.10 50 54 60 55 49 53 57 77 124 138 138 124 107 93 87 69 57 48 37 34 31
99.00 46 50 47 42 43 46 48 65 110 116 115 106 93 78 74 67 57 45 38 31 29

99.00 99.25 99.40 99.60 99.80 iOfl.OO 100.20 100.40 100,60 100.80 101.00

101,00

1 0 C . M
100.73
100.63
100.50
100.43
100.30
100.20
100.10
I C O , 1 3
99.90
99,83
99.73
99.63
99.50
99.40
99.30
99.20
99.19
99.00

in

G1-32



III
T E X A S C L l H A f O L Q S I C A L M O D E L - V E R S I O N - 2 ( U R B A N )

I B M P C V E S I C M - P I L K O 6 K D A S S O C I A T E S , I N C , C C P Y R I S i T 1 9
H 1 & S 5 T P R E D I C T E D C O N C S f f i W T I C N S F O R E A C H P O L L U T A H T F C 3 E A C H S C E N A R I O

SHERIDAN DISPOSAL SITE - KAXIMUM aUX CASc - E£C££ CASE I - P i i k o 4 Asscc .

I
RUN

HOB3Y l«l-l«9 A N K U f i L T E M P = 2 0 . 5 C

URCALI38ATB CONCENTRATIONS IN NICRQSWiS PS CUBIC HE7ES

I R U N P O L U T f l N T 1 C A L I B R A T I O N
NIH6ER A 1 81

1 f i . O O Q O 1 0 D . O O O O H U L T I F L Y B Y 100.0
C A L I S S A T D C C H C » A ( I ) * B t D ' C A L C O A T E D C O N C

P O L L U T A N T 2 C A L I B R A T I O N
A 2 B 2

0.0000 100.0000
O
vO
vO
v"
V"

•O

RUN
W J M B E J !

1

R E C E P T G l C O O R D I N A T E S F D L L U T A N T 1 ( B E N Z S 1 E ) R E C S ' T O R C O O R D I N A T E S
U N C A L I B R A T E * C A L I B R A T E D

X ( K X ) Y ( K M ) C O N C E N T R A T I O N C O N C E N T R A T I O N X ( K M ) Y ( K X )
POLLUTANT 2 ( )

W C A L I 3 R A T E D C A L I B R A T E D
C O N C E N T R A T I O N C O N C E N T K A T I W

99.900 100.300 29.1902 2919.0133

61-33



I

A P P E N D I X G - 2
A I R MODELS U S E D F O R C A L C U L A T I O N O F

D U S T E M I S S I O N A N D D I S P E R S I O N
vO

O

B968



I

A P P E N D I X G - 2
A I R MODELS U S E D F O R C A L C U L A T I O N O FD U S T E M I S S I O N A N D D I S P E R S I O N

0,2-1 - C A L C U L A T I O N O F D U S T . . E M I S S I O N R A T E S
The wind erosion emiss ions f r o m the exposed soil areas can bee s t imat ed f r o m methods presented by Cowherd, et al 1984. Bya s suming an u n l i m i t e d wind erosion p o t e n t i a l f r o m the contami-nated exposed soil areas of the s i t e a worst-case emi s s ion ratecan be c a l c u l a t e d . The mass f r a c t i o n of the i n d i c a t o r sub-s tances f o u n d in the soil can be used to derive the emi s s i onrate of those components by s i m p l e ratioing of the to talemis s ions . T h i s common a s s u m p t i o n is not a lways v a l i d , but isconsidered adequate for screening purpose s . The method propos edby Cowherd is rather involved and wi l l only be b r i e f l y d e s c r i b edhere. The r e f e r e n c e should b e consul t ed f or f u r t h e r d e t a i l s .
The basic emis s ion equation for e s t i m a t i n g the annual r e s p i r a b l ep a r t i c u l a t e s (10 micron d iame t er and b e l ow) for s u r f a c e s with anu n l i m i t e d erosion p o t e n t i a l i s:

where Qio

v
u
X

F ( X )

0.036 ( 1 - V ) ( U / u t ) 3 F ( X )
r e s p i r a b l e p a r t i c u l a t e emiss ion f a c t o r , i.e.annual average PM 1 0 emis s ion rate per unitarea of contaminated s u r f a c e (grams per metersquared - hour)
f r a c t i o n o f c o n t a m i n a t e dvegetative cover s u r f a c e w i t h

a wean annual wind speed (met er s per s e c o n d )
- 0,886 u t / u - d i m e n s i o n l e s s ratio
•» f u n c t i o n p l o t t e d as shown in Cowherd et al.1984

ut = threshold value of wind speed at 7 meters( m e t e r / s e c o n d )
The v eg e ta t i v e cover (V) was assumed to be equal to zero for thep o r t i o n of th i s sit© that might b© s u b j e c t to wind erosion. Theluean annual wind speed for A u s t i n , T e x a s was reported as 4.2meters per second ( m / s ) . A u s t i n was the c lo se s t r epr e s en ta t iv es tat ion for which such data was r eadi ly avai lable . The value of
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I u t i s based on the f r i c t i o n v e l o c i t y ( u * ) which is a r e f e r e n c ev e l o c i t y d e f i n e d by the square root of the Reyno ld s t r e s sd i v i d e d by the d e n s i t y o f air. The f r i c t i o n v e l o c i t y i sd e p e n d e n t on the s ize d i s t r i b u t i o n of the e r o d i b l e p a r t i c l e s andcan be derived i n d i r e c t l y by de t ermining the mode of thep a r t i c l e s ize d i s t r i b u t i o n . S i n c e t h e soil a n a l y s i s d a t a d i dnot e x a c t l y f ol low the proc edure s pre s ented by Cowherd , a lowvalue of 50 c en t ime t er s per second for u* was as sumed. Thef r i c t i o n ve l o c i ty in c o n j u n c t i o n with an assumed roughnesshe igh t of 4 c e n t i m e t e r s , a h e igh t c o r r e s p o n d i n g to tallg r a s s l a n d s , can be used to derive u f c by the f o l l o w i n g f o r m u l a :
u = l n ( Z / Z 0 )

u t - t h r e s h o l d value of wind speed at 7 meters ( m / s )u* ~ f r i c t i o n v e l o c i t y ( c m / s )2 = 700 cm, the assumed height above the sur fac eZ 0
 f e roughness he igh t

T h i s f o r m u l a r e s u l t s in a value o f 6 .5 m/s for u t , i f u* = SOcm/s and Z 0 - 4 cm. F i n d i n g a value for u t wi l l also a l l o w F(x)to be de t ermined f r o m a g r a p h i c a l r e p r e s e n t a t i o n in the Cowherdr e p o r t . F(x) is f o u n d to be 1.1 for u t = 6.5 m/s and u = 4.2m / s .
Now the basic wind erosion equation can be so lved as f o l l o w s :
Q 10 0.036 ( 1 - 0 ) ( 4 . 2 / 6 . S ) 3 1 .1 = 0.011 * -43 tonacre year
The area of e xpo s ed contaminated soil was de termined to bea p p r o x i m a t e l y 10 acres ( 4 0 , 4 6 9 m 2 ) . T h e r e f o r e , the t o t a lemis s ions o f r e s p i r a b l e p a r t i c u l a t e s f r o m th i s area i sa p p r o x i m a t e l y 4 . 3 tons p e r year ( 0 . 1 2 g / s ) .
The worst-case emis s ion rate for th i s area i s more s i m p l yc o m p u t e d f r o m the equation:

Q 10 = 0,036 ( 1 - V ) ( u 0 - h r )
where Q10 max and V have the same d e f i n i t i o n as in theprevious equation f o r Q l o and ,

U s -hr - e xp e c t ed maximum 6-hr mean wind speed d u r i n gthe year
u6 = annual f a s t e s t mile of wind
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O
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The annual f a s t e s t mile recorded for A u s t i n , a s l i s t e d in T a b l e4 .1 o f C o w h e r d ' s r e p o r t , i s 20.2 m / s . T h i s would re su l t in aworst-case emi s s ions e s t imat e o f :
0 1 0 <= 0,036 (1-0) ( 2 0 . 2 - 2 ) 3 = 217.03 g.-.- _ *A A

a =5 244m^-hr acre-s
F r o m the entire 10 acres, the worst-case emis s ion rate forr e s p i r a b l e p a r t i c l e s is computed to be 2 , 4 4 0 grains per second.T h i s is an e x t r e m e l y high value and should be used wi th caution.The a s s u m p t i o n o f u n l i m i t e d erosion p o t e n t i a l i s p r o b a b l y note n t i r e l y valid for the site and was only chosen for screeningp u r p o s e s .
The emission rates for the indiv idual indicator substances con-ta ined in the s o i l s s u b j e c t to wind erosion can now be de t er-mined. T a b l e G2-1 shows th e c oncen tra t i on o f the se i n d i c a t o r sin the soil a l o n g with the emi s s ion rates to be used in them o d e l s ,

vO

Vo

02-3



8994 T A B L E C 2 - 1
E m i s s i o n R a t e s o f i n d i c a t o r C h e m i c a l s i n s o i l s S u b j e c t t o w i n d E r o s i o n

C a l c u l a t e d E m i s s i o n R a t e sF o r M e t a l s *

I n d i c a t o rC h e m i c a l

C h r o m i urn
L e a d
N i c k e l
Z i n c
PCBs

R e p r e s e n t a t i veC o n c e n t r a t i o n( m g / k g )

13
149

12
285

10

S h o r tT e r m A n n u a l( g / s ) ( U Q / S )

0.03 1.6
0.36 18
0.03 1.4
0.70 34
0.02 1.2

IA
\D
vO
<r-
*̂-
O

A s s u m e s a t o t a l r e s p i r a b l e p a r t i c i p a t e e m i s s i o n s r a t e f o r t h ee x p o s e d s o i l s o f 2440 g / s f o r t h e s h o r t t e r m a n d 0 . 1 2 g / s f o ra n n u a l .
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I 62-2 - DISPERSION MODELS U S E D FOB E S E D I C T I O NO F D U S T E X P O S U R E L E V E L

62-2.1 l t e . e_-o£_fche . .Box_JM_o.de_l_ t o _ _ P r _ e d i c t _ Exposure L e v e l s
The m e t h o d s f or p r e d i c t i n g concentra t ions d i r e c t l y over an areasource are ne i ther wel l d e v e l o p e d nor t e s t e d . H o w e v e r ,S c h l e s i n g e r et. al. have sugge s t ed * m o d i f i e d box model thata p p e a r s t o p e r f o r m r ea s onab ly w e l l * T h e equation f o r t h econcentration ca l cu la t i on is:

C. = Qi/HWu
where: C: = average concentrat ion f r o m component "i" w i t h i nthe box (grams per cubic meter)

Q - emis s ion rate of component "i" f r o m the source(gra in s p er s e c o n d )
H = downwind height of the box (me t e r s)
W = w id th of the box ( m e t e r s )
u = average w i n d s p e e d through the box ( m e t e r s persecond)

The he igh t of the box i s de t ermined by the t r a j e c t o r y of thep o l l u t a n t re lease s occurring at the upwind edge of the source.For neutral a tmo spher i c c o n d i t i o n s , the height of the box at thedownwind edge is a f u n c t i o n of the l ength of the source and theroughness he ight of the area. The roughness height is a measureof the s u r f a c e i r r e g u l a r i t i e s over which a f l u i d i s f l o w i n g . Aroughness h e igh t of 4 c en t ime t e r s , c o r r e s p o n d i n g to that fort a l l g r a s s l a n d / ha s been assumed for th i s s i te . The downwindheight of the box can be derived by s a t i s f y i n g the f o l l o w i n gequation:
S « 6 .25 Z0 ( * in ~~ - 1.58 r 1 . 5 8 )

VO
t—
sr-
O

where; S » the l e n g t h of the box ( m e t e r s )
H - downwind height of the box ( m e t e r s )
Z 0 = roughness height ( m e t e r s )

The exposed soil area of 10 acres and 201 meters s ide l e n g t hwould y i e l d a value of 57 meters for H . . . - . . „ , , , „ . „ , . , . . . , — . . ; . . . . . > - . , - H , , , ^ , . ; „ , . , . ; . , , „
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T h i s box model i s best used for c a l c u l a t i n g ahort terrac onc en t ra t i on s since the r e l a t i o n s h i p used to der ive H is o n l yva l id for neutral c o n d i t i o n s . H o w e v e r , by u s ing an averageannual wind speed for the s i t e , the re sul t s may be used to givea very conservative u p p e r l i m i t f or l o n g term c o n c e n t r a t i o n s .The average wind speed for A u s t i n , T e x a s was r epor t ed to be 4,2meters p e r second ( m / s ) ( C o w h e r d e t . a l . , 1 9 8 4 ) . T h e worst-casewind speed g e n e r a l l y accepted for neutral c o n d i t i o n s i s 3 m / s .S u b s t i t u t i n g the unit emiss ion rate o f 1 gram per second ( g / s )a l o n g wi th the other paramet er s for the expo s ed s o i l s areas intot h e c o n c e n t r a t i o n equat ion w i l l y i e l d t h e f o l l o w i n gconcentrat ion values:
E x p o s e d S o i l : short T e r mA n n u a l 29.1 * 10-6 g / m 3

20.7 * 10-6 g / m 3

The short-term values should be cons idered for time p e r i o d s o f 1to 24 hours. The above f i g u r e s are t y p i c a l l y r e f e r r e d to as chiover Q values. S i n c e they have been normalized by a unitemis s ion rate , they can be f a c t o r e d by the a p p r o p r i a t e emi s s i onrate t o y i e l d t h e correction concentrat ion ( T a b l e G 2 - 1 ) .
G 2 - 2 . 2 G a u s s i a n D i s p e r s i o n Equation
The a s s u m p t i o n that t h e concentrat ion o f a i r p o l l u t i o n e x i s t i n gin the p l u m e e xh i b i t s a b ivariate normal d i s t r i b u t i o n at down-wind d i s t a n c e s is g e n e r a l l y acc ep t ed and has proven u s e f u l inmany air q u a l i t y m o d e l s . The basic concentrat ion equation for aground level source is:

C ( X ) -P i * s y * S z * u
where: C(X) = concentration at di s tance x f r o m the source(grams per cubic m e t e r )

Q « source emission rate (grams per s e c o n d )
Pi » 3 . 1 4 1 6 , the number Pi
S y » hor i zon ta l d i s p e r s i o n c o e f f i c i e n t ( m e t e r s )
S z = vert ical d i s p e r s i o n c o e f f i c i e n t ( m e t e r s )
u « mean wind speed (meter s per s e c o n d )

T h e d i s p e r s i o n c o e f f i c i e n t s S y a n d S z have been determinede m p i r i c a l l y . P l o t s o f S y a n d S z f o r various downwind d i s t a n c e sas well as e xp lanat i on s of the d i sper s ion
G 2 - 6
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in T u r n e r , 1970. T h o s e d i s p e r s i o n c o e f f i c i e n t s ar e v a l i d f o rsources in rural areas and wi l l be used in this a n a l y s i s . Theabove equation is n o r m a l l y used to s i m u l a t e a po in t source ofp o l l u t i o n , such as a smokestack. H o w e v e r , area sources such asthe exposed soil areas can be s imulated by construct ing avir tua l po in t source upwind of the area source. The v i r tua lpo in t of source is l o ca t ed such that i t s p l u m e w i d t h equals thatof the area source as it pa s s e s over it. The d i s p e r s i o nc o e f f i c i e n t s vary with s t a b i l i t y , i.e. the turbulent s tructureof the a t m o s p h e r e , so the d i s t a n c e of the vir tual po in t sourcemust a l s o vary by s t a b i l i t y . For most sources/ the p l u m e w i d t his considered to be equal to 4.3 Sy. T h e r e f o r e , it the p lumew i d t h is set equal to the area source w i d t h , then Sy would equalthe area source w i d t h d i v i d e d by 4.3. At the d i s t a n c e of them i d p o i n t of the area source, Sy must equal 47 meters for theexpo s ed soil area source. AS a rule of thumb, concentra t ionsnear an area source m o d e l e d in thi s f a s h i o n are not cons ideredto be v a l i d . G e n e r a l l y , it is considered best to be one or twosource wid th s f r o m the area source edge b e f o r e cons idering thec onc en tra t i on s . H o w e v e r , for screening p u r p o s e s it may beu s e f u l to report concentrat ions at l o c a t i o n s c loser than isc o n v e n t i o n a l l y done .•
The basic d i s p e r s i o n equation was executed for various condi-t i on s a p p r o p r i a t e f or screening for the short and l ong termaveraging times. T a b l e G2-2 d e p i c t s the various as sumptionsused. The m u l t i p l y i n g f a c t o r i s used to a d j u s t the concentra-t ion to account for the l onger averaging time since the equationi s b a s i c a l l y d e s i gned to give 1-hour concen tra t i on s . Theequation was executed for the unit emission rate so that C h i / Qvalues could be d e v e l o p e d as was p e r f o r m e d for the Box m o d e l .T a b l e G 2 - 3 d e p i c t s these values a d j u s t e d f o r averaging time.The area sources were each centered on the pond for purpo s e s ofc o m p u t i n g C h i / Q f o r t h e t r a i l e r l o ca t i on . T h e ot.ier C h i / Q ! s a r es ta t ed in r e l a t i o n to the number of area source w i d t h s f r o m theedge o f th e source. The e f f e c t o f a d j u s t i n g th e p o s i t i o n o f anyarea source can now e a s i l y be i n v e s t i g a t e d .
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C a u s s i a n D i s p e r s i o n E a u a t i o n A S S L ~ D I i o n s

II A v e r a g i n gT i m e

1-hour
: 4 - h o u r s
A n n u a l

A t o m o s D h e r i cS t a b i I i t y C l a s s

V e r y S t a b l e
S t a b l e
N e u t r a l

A v e r a g ew i n d S p e e d( m / s )

1.0
2 . 0
3 0

M u l t i p l y i n g
F a c t o r
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N o r m a l i z e d C o n c e n t r a t i o n E s t i m a t e s D e r i v e d f r o m t h e C a u s s i a n E q u a t i o n

C h i / Q ( t i m e s l . O E - 0 6 s / m 3 )
D i s t a n c e f r o m

( m l

( E d g e o f 0Barren A r e a )
200
400
600

( T r a i l e r J 7 7 1

E x p o s u r e D u r a t i o n
1-hour 24-hour

353 6 9 . 3
2 8 9 5 2 . 2
2 4 2 4 1 . 1
207 3 3 . 3
183 28 .2

A n n u a I

2 2 . 9
1 5 . 2
' . 1 . 2
3.7
7 .2

* D i s t a n c e f r o m t h e e d g e o f t h e a r e a s o u r c e i n i n c r e m e n t s o fa r e a s ourc e w i d t h ( 2 0 0 m ) .C h i / Q - c o n c e n t r a t i o n d i v i d e d b y a u n i t e m i s s i o n r a t e .
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S 2 - 3 - R E S C L T S
The emi s s i ons d a t a were combined wi th the model r e s u l t s too b t a i n c o n c e n t r a t i o n e s t i m a t e s f o r each o f t h e i n d i c a t o rsubs tance s . T a b l e G2-1 contains a summary of the emi s s ion ratesfor wind erosion. M u l t i p l y i n g those emis s ion rates by theC h i / Q ' s f o r t h e B o x model d i s cu s s ed ear l i er y i e l d s t h e e x p e c t e don-site c onc en tra t i on s . T a b l e G2-4 contains th e c onc en t ra t i on sthat might occur for p o i n t s d i r e c t l y on or very near to thesources under neutral condi t ions . The short term concentra t ionscompu t ed by the Box model are va l id for p e r i o d s of 1 to 24hours, a l t h o u g h 24 hour values would be expe c t ed to be somewhatlower in r e a l i t y .
T h e emis s ions d a t a a n d t h e C h i / Q ' s l i s t e d i n T a b l e G 2 - 3 f r o m t h eG a u s s i a n equation were combined to produc e 1-hour, 24-hour andannual average e s t i m a t e s of concentra t ions at various downwindd i s tance s . T h e s e are shown for each averaging period in T a b l e sG 2 - 5 , G2-6 and G 2 - 7 . A l t h o u g h concentrat ions are not u s u a l l yp r e d i c t e d c lo s e to the source when us ing th i s m e t h o d , it wasf e l t that the numbers might be u s e f u l for a screening exercise.The short-term concentrat ions p r e d i c t e d with th e G a u s s i a nequation are very much higher than those p r e d i c t e d by the Boxm o d e l . T h i s i s a result of us ing s t a b l e and p e r s i s t e n t windc o n d i t i o n s as we l l as very low wind s p e e d s ( s e e T a b l e G 2 - 2 ) ,T h e s e c o n d i t i o n s are d o u b l y a r t i f i c i a l f or s o i l s since a thresh-old of a p p r o x i m a t e l y 5 m/s is required to in i t ia t e wind ero s ion,R e g a r d l e s s o f these drawbacks , th i s a n a l y s i s was d e s i g n e d p r i -m a r i l y to i n d i c a t e u p p e r l i m i t s or p o s s i b l e c onc en tra t i onvalue s , not n e c e s s ar i ly the most r e a l i s t i c numbers. It isin t er e s t ing to note that the Box model result s compare veryf a v o r a b l y with t h e G a u s s i a n r e su l t s f o r neutral c o n d i t i o n s . T h eG a u s s i a n C h i / Q ' s f o r t h e edge o f t h e area sources w a s 2 2 , 8 9 * 1 0 ~for the expo s ed s o i l . The Box model gave r e su l t s of 20.7*10~ ,which is in very good agreement with the Gauss ian re sul t s .
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O n ~ s i t e C o n c e n t r a t i o n s o f M e t a l s i n D u s tC o m p u t e d b v t n e B o x M o d e l
i n d i c a t o rC h e m i c a l

C h r o m i u n
Lead
N i c k e l
Z i n c
PCBs

S h o r t T e r m
( Q / m 3 M . O E - 0 6 )

0.92
1 0 . 5 f t

0.85
2 0 . 2 4
0.71

A n n u a l( u g / m 3 * 1 . O E - 0 6 )

32
370

30
708

25

N O T E S
S h o r t - t e r m c o n c e n t r a t i o n s a r e good f o r 1 t o 2 4 h o u r s .
S h o r t T e r m * 2 9 . 1 E - 0 6 Q - s / m 3 - g x E m i s s i o n r a t e ( T a b l e E 2 - 1 JA n n u a l » 2 0 . 7 E - 0 6 u g - s / m 3 - u g x E m i s s i o n r a t e ( T a b l e E 2 - D

CM
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I n d i c a t o r
C h e m i c a l

C h r o m i u m

L e a d

N i c k e l
z i n c
P C B s

1 - H o u r C o n c e n t r a t i o n s o f I n d i c a t o r C h e m i c a l s
at V a r y i n g D i s t a n c e s f r o m the Sourc e Area

C o n c e n t r a t i o n s ( i n u g / m 3 ) f o r Dust f r o m U n a f f e c t e d D i k e S o i l s

E d g e 1S 2S 3S T r a i l e r

11.2 9.2 7,7 6.6 5.8

128.3 105.1 88.0 75.3 66.5

10.3 8.5 7.1 6.1 5.4

245.5 201.0 168.3 143.9 127.3

8.6 7.1 5.9 5.1 4.5

K\
h-
vO
T—
V
O
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2 4 - H o u r C o n c e n t r a t i o n s o f I n d i c a t o r C h e m i c a l s
a t V a r y i n g D i s t a n c e s f r o m t h e S o u r c e A r e a

C o n c e n t r a t i o n s ( i n u g / m 3 ) f o r Dust f r o m U n a f f e c t e d D i k e S o i l s
I n d i c a t o r

C h e m i c a l

C h r o m i u n
Lead

N i c k e l
Z i n c
P C 8 s

E d g e 1 S

2.2 1.7

25.2 19.0

2.0 1.5

48.2 36.3

1.7 1.3

2S

1.3

14.9

1.2

28.6

1.0

3S

1.1

12.1

1.0

23.2

0.8

T r a i l e r

0.9

10.3

0.8

19.6

0.7

o

G 2 - 1 3
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Annual C o n c e n t r a t i o n s o f I n d i c a t o r c h e m i c a l s
a t V a r y i n g D i s t a n c e s f r o m t h e S o u r c e A r e a

C o n c e n t r a t i o n s ( i n u g / « 3 ) f o r Oust f r o m U n o f f e c t e d D i k e S o i l s

I
i n d i c a t o r

C h e m i c a l

C h r o m i u m
L e a d

N i c k e l

Z i n c

PCBs

E d g e

3.57E-05
4.09E-04

3.306-05

7.83£-04

2.75E-05

I S

2.37E-05

2.72E-Q4

2 . 1 9 E - Q 5

5.20E-04

1.S2E-05

2S

1 . 7 5 E - O S
2.00E-04

1.61E-05

3.83E-04

1.34E-05

3 s T r a i l e r

1.36E-05 1 . 1 2 E - 0 5

1.56E-04 1.29E-04

1 . 2 5 E - 0 5 1.04E-05

2.98E-04 2.46E-04

1.04E-05 8.64E-06

inr-
vO
~̂
~̂o
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II A P P E N D I X H - l
E N F I E L D ' S ( 1 9 8 2 ) U N S A T U R A T E D F L O W MODEL ( U Z M )

A f t e r review o f t h e a v a i l a b l e o p t i o n s f o r m o d e l s o f t r a n s p o r tthrough t h e unsaturated zone ( U Z ) , a t i m e - d e p e n d e n t unsa turat edgone model d e v e l o p e d by EPA i n v e s t i g a t o r s E n f i e l d , c ar s e l ,Cohen, Phan and W a l t e r s wa s s e l e c t ed ( E n f i e l d e t a l . , 1 9 8 2 ) .M e t h o d 1 f r o m E n f i e l d ' s 1982 p a p e r was s e l e c t ed because i t pro-vides a u n i f i e d , "two-pass" a p p r o a c h to e s t imat e organic p o l l u -tant t r a n s p o r t through s o i l s . The model assumes no d i s p e r s i o nand t r a n s p o r t i s a f u n c t i o n of the f o l l o w i n g p a r a m e t e r s :
1) Bulk d e n s i t y of the soil = P = 1.6 g / c m 3 ;2) I n t e r s t i t i a l por ewat er v e l o c i t y == V d / n e where Vd i sthe average recharge rate ( D a r c y v e l o c i t y in c m / h o u r )and ne is e f f e c t i v e p o r o s i t y = 0 . 3 ;3 ) W a t e r content o f t h e soil4 ) S o r p t i o n c o e f f i c i e n t s ( R p values f o r eachc o n s t i t u e n t ) ;5 ) D e g r a d a t i o n rate s;6) C 0 , t h e i n i t i a l concentration in m g / 1 ( O L M l e a c h a t econcentrat ion is a s s u m e d ) ; and7 ) S o l u b i l i t y o f t h e cons t i tuent ( n e e d e d only i f K o c i snot known and has to be e s t imat ed f r o m s o l u b i l i t y ) .

00

O

The a l g o r i t h m f or th e model i s :
= exp (- ( i )ne*p

where

*-l
C 0PPne

s p e c i f i c d e g r a d a t i o n and chemical rate cons tant s= I n 2 / h a l f - l i f e ( d a y s ) = 0 . 6 9 3 / t 1 / 2time ( d a y s ) o f travel to d i s tanc e x , determined f r o mthe v e l o c i t y o f the p o l l u t a n tconcentration at time t (in m g / 1 ) at d i s t a n c e xin i t ia l concentrat ion ( m g / 1 )soil bu lk d e n s i t y =1.6 g / c m 3

d e n s i t y of water « l .o g / c m 3

e f f e c t i v e p o r o s i t y =0.3r e tarda t i on of the p o l l u t a n t with respect to waterv e l o c i t yV w / V p when V w the Darcy v e l o c i t y of water
V a l u e s for Rp and C0 for each of the c on s t i tu en t s are given inT a b l e s 10-11, 10-12 and 10-13 for main pond s l u d g e s , a f f e c t e ddike s o i l s and s l u d g e s in the evaporat ion sys t em, r e s p e c t i v e l y .T h e values a r e used t o c a l c u l a t e V , a s f o l l o w s :
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( 2 )
F o r t h e c l a y zone V p = V p c « V W 6 / R p where :i;rns

VwC » K,. *» 7.4 x " i o j 6 cm/ s e c * 1 f t / f t / 0 . 3« 2.47 x 1 0 ' 6 cm/ s e c
For th e unsaturated p o r t i o n o f t h e a q u i f e r ,

» V«. ** V _ / R _ where
V f c ka *7.9 x 10-3 cm/s e c * 1 ft/ f t / 0 . 32.63 x 1 0 ' 2 cm/ s e c

A grad i en t i - i is assumed for both zones because th i s assump-tion is necessary to solve the s t e a d y - s t a t e water f l o w f o r m ofthe equation, which is the s i m p l e s t f o r m of the m o d e l .
Travel time ( T p ) for each constituent through the unsaturatedzone can be c a l c u l a t e d for any given d i s tance x by the f o l l o w i n ggeneral equation:

O

- X / V C ( 3 )
Because there are two d i f f e r e n t strata in the unsaturated zoneat the s i t e , equation (3) must be m o d i f i e d a s f o l l o w s :

+ T p s where
•pa

= t ime spent in the c l a y zone =" time spent in the sand zone = x a / V p a

If xT - t o ta l travel d i s t a n c e = x c -*- xa, andxT == 20' ( t h e entire thicknes s of the unsaturated z o n e ) ,
then x t t / V= 5 / V E

pa

I f x T < 5 ' ( t h e th icknes s o f t h e c l a y ) , then
+ 0 / V p a ^

( 4 )

( 5 )
I f 5 ' < x T < 2 0 ( i n other words, i f t h e p o l l u t a n t h a s c leared t h ec lay and is t r a v e l i n g through the s a n d ) , then

5/V pc ( X T - 5 ) / V B ( 6 )
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S i m i l a r l y , i f travel time ( e . g . , time since end o f wasted i s p o s a l ) is known or a s sumed, the d i s t a n c e t rave l ed in thattime can be c a l c u l a t e d as f o l l o w s :

if T*•*• A pc
t p c

N o t e that when

where x c< 5, then and
pc

nfpc pc « 5, the p o l l u t a n t has cleared the c l a y .
I f T p * » t o ta l travel time a n d T p > T p c such that

then xTT p T XT t p c t p c )
= T̂
( V a )pa

and x T T p ( T D - V. ( 8 )
N o t e that when xT-^ > 20 f e e t , the unsaturated zone model is nol o n g e r a p p r o p r i a t e and a sa turated f l o w model is then used tomodel resultant ground water concentration based en the concen-t ra t i on f o r C t p r e d i c t e d f r o m t h e unsaturated zone m o d e l .
S o l u t i o n s to these equations are provided for each i n d i c a t o rchemical i n T a b l e H l - 1 f o r main pond s l u d g e s , T a b l e H l - 2 f o ra f f e c t e d d ike s o i l s a n d T a b l e H l - 3 f o r s l u d g e s i n t h e evapor-ation system. The s o l u t i o n s are pre s en t ed in two f o r m s :

A. T o t a l U n s a t u r a t e d Pathway - V a l u e s f or Ct in thesecolumns represent the p r e d i c t e d concentrat ions for eachp o l l u t a n t a t the top o f the saturated zone ( i . e . , a f t e rpas sage through Xt = 20' of unsaturated zone) at timeT p , which i s the time i t takes each i n d i v i d u a l p o l l u -tant to reach the saturated zone, as c a l c u l a t e d f r o mequation (4) . For e x a m p l e : Benzene i s p r e d i c t e d toreach the sa turated zone in 397 days at a concentra t i ono f 0.046 mg/1 ( T a b l e H l - 1 ) .
B, Concentrat ions , at assumed . times - V a l u e s for Ct inthese columns represent concentrat ion at T = 1 year, 10years and 100 years at the d i s t anc e XT c a l c u l a t e d foreach parameter using equation ( 6 ) ( f o r T p T < T p c ) a n dequation ( 8 ) ( f o r T p T > T p J . F o r e x a m p l e , Benzene i sp r e d i c t e d to travel 141 cm in one year and reach a con-centrat ion o f 0.066 m g / 1 a t that d e p t h ( T a b l e H l - 1 ) .
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I A P P E N D I X H - 2

A Q U I F E R D I L U T I O N : T H E V H S MODEL
The model evaluated for unsaturated zone t r a n s p o r t i s an a l t e r-native boundary a n a l y s i s pr e s en t ed by Domenico and P a l c i a u s k a( 1 9 8 2 ) to p r e d i c t ground water concentrat ions based on geomet-rical s p r e a d i n g of the contaminant stream in the a q u i f e r wi thcontinuous recharge. T h i s model i s the basis for the VHS modelin FR 5 0 ( 3 8 ) ; 7897-7900. The model does not require a d e t a i l e dh y d r o g e o l o g i c a l and geochemical da ta base ( e . g . , redox poten-t i a l , t e m p e r a t u r e ) , which is not a v a i l a b l e for the s i t e , and iscons idered very conservative. The input concentrat ion to themodel pre s ent ed below are the "worst-case" concentrat ions ( b a s e don a c lay th i ckne s s of on ly 5 f e e t ) for each d i s p o s a l compart-ment (see T a b l e s 10-9 through 10-11) p r e d i c t e d f r o m O L M , wi tha n d without E n f i e l d ' s unsaturated zone mode l . F o r thi s a p p l i -c a t i on , it is assumed that the a q u i f e r begins at 15 f e e t belowthe bot tom of the c lay u n d e r l y i n g the s l u d g e s or a f f e c t e d s o i l sin each of the d i s p o s a l c ompar tment s .
The model is f o r m u l a t e d as a boundary-value p r o b l e m that a p p r o x -imates the s p r e a d i n g of a contaminant p l u m e in the h o r i z o n t a land vertical d i r e c t i on s p e r p e n d i c u l a r to the p r e v a i l i n g groundwater f l o w p a t h and r e s u l t s in an equ i l i br ium d i l u t i o n for there c ep tor l o c a t i o n s p e c i f i e d . The model i s conservative in thatno a l l owanc e for d e g r a d a t i o n is made and accounts only fortransverse (not l o n g i t u d i n a l ) d i s p e r s i o n .
The a l g o r i t h m for the contaminant v e l o c i t y (Domenico andP a l c i a u s k a s , 1 9 8 2 ) i s :

Vc Vwc.( 1 + ( d d / n ) * K d )
where:

0.000485 cm/ s e c = 0.419 m / d a y ( 1 )

Vc = Contaminant v e l o c i t y
Vwc = vertical water v e l o c i t y in a q u i f e r = k * i / n e

« p e r m e a b i l i t y * unit g r a d i e n t / e f f e c t i v e p o r o s i t y
?= ( 7 . 9 E - 0 3 c m / s e c ) / 0 B 3 = 0.0263 cm/ s e c = 2 2 . 7 5 m / d a y

d d / n = ratio of dry d e n s i t y of soil to the p o r o s i t y
5 3 4-1.0 g/cm3 for most g e o l o g i c m a t e r i a l s
« 1.6 g / c r a 3 / 0 . 3 « 5.33

Kd « d i s t r i b u t i o n c o e f f i c i e n t = 10 r a l / g ( T a b l e 7 - 9 )
- 10 c m 3 / g
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The a lgor i thm for mixing in the a q u i f e r due to geometricals p r e a d i n g is:

Cl = erf
2 ( D * Y ) ° * 5 * erf 4 ( D * Y ) 0.5

where:
Cl
Cy

D
Y
X

Z

Vgw

Vc
erf

l e a c h a t e concentrat ion ( c a l c u l a t e d using E n f i e l d ' s U Z M )
concentrat ion in a q u i f e r at d i s t anc e Y from source
d i s p e r s i v i t y = 0.10*Y (Pickens and Gri sak , 1981)
dis tance f r o m source to exposure point
site width p e r p e n d i c u l a r to f l o w direct ion
625 f e e t (190 .5 m)
aqu i f e r penetrat ion d e p t h - Y * ( V c / V g w ) » d e p t h to whichthe p l u m e c.an reach in d i s t anc e Y f r o m the source
groundwater v e l o c i t y « k * i / n e ( f o r a q u i f e r ) , where:

k * lab p e r m e a b i l i t y = 7 . 9 E - 0 3 c m / s e c
i = hor i zon ta l gradient = 0.0031 m/m

ne = e f f e c t i v e p o r o s i t y (n) =0.3
contaminant v e l o c i t y f r o m equation ( 1 ) above
error f u n c t i o n (see inse t , T a b l e 10-15)

The a q u i f e r pene tra t ion d e p t h (2) i s ca l cu la t ed f or th e purpo s eof d e t e r m i n i n g i f the p lume w i l l be f u l l y mixed in the a q u i f e rby th e time th e rec ep tor l o ca t i on (Y) i s reached. For a l l threed i s p o s a l compartments , 2 ( 2 7 2 m to 633 m) computed f rom the Y-d i s t anc e s for each compartment (45 .7-106 .7 m) is much greaterthan the saturated thickness o f the a q u i f e r (35 f e e t « 10.7 m).C o n c e p t u a l l y , this means that the plume would hit the bot tom ofthe aqu i f er and "bounce" long b e f o r e reaching its theoreticalmaximum d e p t h of p e n e t r a t i o n , thus mix ing i t s e l f in the rela-t iv e ly narrow saturated zone. For thi s reason, the Z entered inthe equations becomes the actual thickness of the a q u i f e r ,rather than the t h eor e t i ca l l i m i t .

vo
CO
vO

O
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A P P E N D I X H - 3
Ground W a t e r M o d a l W M P W J M E

A computer model based on the two-d imens i ona l s t e a d y s t a t ed i s p e r s i o n equation d e v e l o p e d b y W i l s o n a n d M i l l e r ( J o u r n a l o fH y d r a u l i c s Divis ion, ASCE, 1978, pp. 5 0 3 - 5 1 3 ) was used to esti-mate the "worst case" s e epage concentrat ions to s u r f a c e waterbodi e s where r e c ep tor s may be l o c a t e d . The p o t e n t i a l e xpo sureconcentrations at the r e c ep t or p o i n t s can then be c a l c u l a t e d byd i v i d i n g the s e e p a g e rates by the s tream f l o w rate , or a l t e r n a -t i v e l y / by c a l c u l a t i n g th e t o t a l load f r o m th e a q u i f e r p er dayand d i v i d i n g by v a r i a b l e stream f l o w volumes.
The d i s p e r s i on program, ca l l ed WMPLUME, is approved by theI n t e r n a t i o n a l Ground W a t e r M o d e l i n g Center . W M P L U M E c a l c u l a t e sthe concentrat ion of a s o l u t e at any x,y l o c a t i o n in an a q u i f e rwith given u n i f o r m hor i zon ta l f l o w in th e x-d ire c t i on. Theprogram assumes a r e l a t i v e l y thin a q u i f e r a l l o w i n g in s tantaneou svertical mix ing, and that the source of the solute has a con-s tant release rate and is f u l l y p e n e t r a t i n g . The source isassumed to be smal l in c ompar i s on to the area of the contaminantp l u m e and does not i n f l u e n c e the regional ground water f l o wf i e l d . T h e s e are very conservative a s s u m p t i o n s in c o m p a r i s o nwith the actual condi t ions at the site. Consequent ly, the pre-d i c t ed s e epage rates are much greater than what would a c t u a l l yoccur.
T h e s t e a d y - s t a t e s o l u t i o n d e v e l o p e d b y W i l s o n a n d M i l l e r f o r t h es o l u t e concentration ( c ) , in m g / i ( p p m ) , i s ca l cu la t ed at anyx,y l o c a t i o n in an a q u i f e r by:

OD

O

c =
c, =

^e - X* where X is a decay f a c t o r and
f j e x p ( x / B ) K , ( r / B ) where

2 IT n, ( D x D y )
Q 0 C 0 for a continuous i n j e c t i o n of mass per unitl e n g t h
E(x 3 -4- ( 0 , , / D y ) Y 2 )ji/a where r i s the weighted distancef r o m the source to th© observation p o i n t ,

H 3 - 1
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B « 2 D X / V where B is the m i x i n g s c a l e , equivalent to theH a n t u s h l eakage f a c t o r
»* • ** V,

! a y V,
= r z R d / 4 D x t , and

W ( u , r / B ) i s H a n t u s h ' well f u n c t i o n ; K 0 ( r / B ) - W ( u , r / B } / 2f o r s t e a d y s t a t e c o n d i t i o n s .
T h e var iab l e symbol s require d e f i n i t i o n o f t h e f o l l o w i n g i n p u tv a r i a b l e s as d e f i n e d be low:

1. C0 « the average concentrat ion of the c on s t i tu en tparameter (in mg/1) as measured at the sourcearea
a x » l o n g i t u d i n a l d i s p e r s i v i t y

O
vO
t—
s—
O

V
transverse d i s p e r s i v i t y
s e epage v e l o c i t y

V - K G i / n e , where K^ - p e r m e a b i l i t y of the boundaryc lay
i c = h y d r a u l i c g r a d i e n t - uni ty
n e » e f f e c t i v e p o r o s i t y
m = a q u i f e r t h i ckne s s
Q 0 = vo lume tr i c i n j e c t i o n rateQ0 = K.1A, wherej = hor izonta l h y d r a u l i c c o n d u c t i v i t y of thea q u i f e ri - h y d r a u l i c gradi en tA = area of the receptor point p l a n e throughwhich the cons t i tuent p l u m e pa s s e s .

R = r e t a r d a t i o n c o e f f i c i e n t > 1 ) ;
c a l c u l a t e d by f i r s t c a l c u l a t i n gKa in m l / g ( t h e d i s t r i b u t i o nc o e f f i c i e n t ) , where

H 3 - 2
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K . C . I as t A 1 V 1 (VM t f 1 fV \d\i) i o . j x 1U J I E oc/ t " o w / ( i ) '
K o w « o c t a n o l / w a t e r p a r t i t i o n c o e f f i c i e n t

i =* s o l u t e index
f^ s f r a c t i o n of organic carbon in s ed iment s (g organiccarbon per g dry s e d i m e n t s )

Once K d i s c a l c u l a t e d , r e f e r t o p u b l i s h e d K d / R d s ca l e s( p g . 5 0 o f P r a c t i c a l A s p e c t s o f Ground W a t e r M o d e l i n g ,W a l t o n , 1 9 8 4 ) to l in e up th e c a l c u l a t e d K d w i t h ac o r r e s p o n d i n g R d

A l t e r n a t i v e l y , u s e t h e f o l l o w i n g f o r m u l a :
R a « 1-*- [ ( P / n J K j ] , where

P ^ bu lk soil d e n s i t y ( u s u a l l y 1.5 to 1.6 g / c m 3 )
n a « e f f e c t i v e p o r o s i t y

9. \ = b i o d e g r a d a t i o n decay parameter
= I n 2 where t , / , i s t h e cons t i tuent h a l f l i f e• 1 / 2• 1 / 2

10
11

x,y - C a r t e s i a n coord inat e s
t = time ( d a y s ) dura t i on of source and d u r a t i o n ofm i g r a t i o n and d i s p e r s i o n

In order for the a n a l y t i c a l s o l u t i o n to WMPLUME to be s t a t i s t i -c a l l y ' correct, certain boundary c o n d i t i o n s r e l a t i n g t o th e po in tsource and the dis tance to the receptor must be met. Twod i f f e r e n t cr i teria a r e a p p l i e d . T h e f i r s t i s t h e a p p r o x i m a t i o nwhich a l l o w s the H a n t u s h wel l f u n c t i o n [ W ( u , r / B ) ] t o b ea p p r o x i m a t e d u s ing L a p l a c e ' s method f o r large values o f r / B :
W ( u , r / B ) = 1 / 3 * e xp ( - r / B ) * e r f c [ ( { - r / B } + 2 u ) / 2 u ^ 2 ]

( E q u a t i o n 8 f r o m W i l s o n a n d M i l l e r )

vO
V"
t-*o
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T h i s equation is r ea sonab ly accurate ( w i t h i n 10%) for r/B >1 andvery accurate ( w i t h i n 1%) for r/B >10. T h i s means that the f u r -ther the r e c ep tor is f r o m the source, the more accurate is t h i sa p p r o x i m a t i o n ( W i l s o n and M i l l e r , 1 9 7 8 ) , as l o n g as B remainscons tant .
T h i s second cri ter ion that needs to be met r e l a t e s the d i s t a n c ef r o m the receptor to the source to the l e n g t h of a square sourcearea (L) which, at a certain d i s t a n c e r, can be mode l ed as apoint source. T h i s r e l a t i o n s h i p i s d e f i n e d in W i l s o n and M i l l e r( 1 9 7 8 ) in th e ir Equat ion 16:

> 4 7 /N ( L / B ) * ( 1 4- ( E q u a t i o n 16 f r o mW i l s o n a n d M i l l e r )
where r = the d i s tance f r o m source to receptor p a r a l l e l toground water f l o wL « the l eng th of side of source area p e r p e n d i c u l a rt o ground water f l o wN = the percent error a l l o w e d7 * 1 - f ( 2 B X / V )

B *» 2 PX
V

D = a V, where l o n g i t u d i n a l d i s p e r s i v i t y

I D y * a y V, where a^. = transverse d i s p e r s i v i t y
At the S h e r i d a n S i t e , the f o l l o w i n g values were sub s t i tu t ed intoEquation 16:

N = 5% (error a l l o w e d )
7 - 1 ( X * d e g r a d a t i o n - 0 f o r W M P L U M E m o d e l )
a^ - 50 may - 5 m

CM

O
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* 10

l o o m
R e s u l t s o f the mathemat i ca l s u b s t i t u t i o n into Equat ion 16 y i e l d ;

r * 4 4 L 2 / 5 0 0
or L « ( S O O r / 4 4 ) 1 / 2

At the S h e r i d a n S i t e , a minimum d i s t anc e r was measured f r o m therecep tor to the northern edge of the main pond . T h i s valuede t ermined the s ize ( l e n g t h L) o f the source area nearest thereceptor. As the d i s tance f r o m the receptor to the source in-creases, the size ( l e n g t h L) o f the source area r e p r e s e n t i n gthat p o r t i o n of the main pond increases, as does the loadassociated with that area.
To meet the requirements of W i l s o n and M i l l e r ' s Equation 16 (5%error) the main pond at SDS was d i v i d e d into 34 s epara t e sourceareas, which c u m u l a t i v e l y represent the entire load of waste inthe main pond. T h i r t y - f o u r was the minimum number of areas thatf i l l t h e main pond wh i l e s t i l l s o l v i n g Equat ion 16 . The mainpond could be d iv ided into l a r g e r number of areas, therebyde cr ea s ing the error. C o v e r s e l y , the pond could be d i v i d e d intof e w e r areas or po int sources, but not without e i ther moving thereceptor away f r o m the pond or increasing the error. Each ofthese areas is mode l ed as a po in t source, the l o a d i n g rate ofwhich is p r o p o r t i o n a l to the size of the area in compari son tothe to tal load of the main pond.
The summation of concentrations f rom each point source at ap a r t i c u l a r rec ep tor l o c a t i o n i s j u s t i f i e d because th e p a r t i a ld i f f e r e n t i a l equation d e s c r i b i n g t r a n s p o r t t h r o u g h t h e sa turatedporous media is linear and is (see W i l s o n and M i l l e r , 1978) :

O

D, Ac - MS - X . - . ( 1 )
at a y

In this equation, t, x, and y are independent variables (remem-ber z need not be considered because the concentrat ion through-out the z-direction in the aqu i f er is assumed to be constant,t h e r e f o r e d z / d C =* 0) , while C ( c o n c e n t r a t i o n ) is the d e p e n d e n tvariable . T h e variable s R d , D x / Dy, V and are constantwith respect to the independent variables,

H 3 - 5
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The c o n d i t i o n s necessary for a d i f f e r e n t i a l equation to bel inear include:
1} the dependent variable (C) and it s various derivativesoccur to the f i r s t degree o n l y
2) that no p r o d u c t s o f the d e p e n d e n t var iab l e a n d / o r any ofits d er iva t ive s are pre s ent
3) that no t ran s c enden ta l f u n c t i o n s o f the d e p e n d e n t v a r i a b l ea n d / o r its derivatives occur.
Thes e three po in t s are paraphrased f r o m I n t r o d u c t i o n .to OrdinaryD i f f e r e n f c i a . 1 Equations ( R o s s , S h e p l e y , 1974, X e r o x C o l l e g eP u b l i s h i n g , M a s s a c h u s e t t s , p . 3) . S i m i l a r d e f i n i t i o n s could b ef o u n d in other t e x t s on d i f f e r e n t i a l equations. Equat ion 1meets the above c r i t e r i a ; hence, the equation is l in ear . Thef a c t that the equation for C l i s t ed on page H 3 - 1 does not a p p e a rto be l i n e a r is immat er ia l because t h i s equation is a s o l u t i o nto the l inear p a r t i a l d i f f e r e n t i a l equation which describess o l u t e t r a n s p o r t . . S i n c e th e d i f f e r e n t i a l equation i s l i n e a r ,the p r i n c i p a l of s u p e r p o s i t i o n can be a p p l i e d a l l o w i n g thesummation o f concentrat ions f r o m d i f f e r e n t po int sources.
The actual input values for the above variables are summarizedfor the f i n a l s e t o f model runs with WMPLUME in T a b l e s H 3 - 1 andH 3 - 2 . T a b l e H 3 - 3 l i s t s the coordinates of each of the 34 pointsource areas. Abbrev ia t ed c op i e s of each model run wi th r e su l t-ing s e e p a g e concentrat ions f o l l o w as Attachment 1. in a d d i t i o n ,r e s u l t a n t seepage concentrat ions f or th e i n d i c a t o r parame t e r sare p l o t t e d f or the m o d e l e d concentrat ion nodes in F i g u r e s H 3 ~ lthrough H 3 - 1 4 in this a p p e n d i x . Attachment 2 contains a copy ofthe or ig inal source code for WMPLUME with a b r i e f e x p l a n a t i o n o fthe model parameters by the author of WMPLUME, Milovan S.B e l j i n .
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I n p u t

Qo ( m 3 / d a y )
ax ( m e t e r s )
ay ( m e t e r s )
V a ( m e t e r / d a y )
K a ( c m / s e c )
i a ( m / m )
n e ( u n i t l e s s )
m a ( m e t e r s )

X ( d a y s ) - 1

Rd ( u n i t l e s s )
t ( d a y s )source *
t , . . ( d a y s )d i s p e r t t o n

T A B L E H 3 - 1
S U M M A R Y O F W M P L U M E MODEL I N P U T P A R A M E T E R S$h$r jL4ar i D i s p o s a l S e r v i c e s

-Case. 1

50
5

2.12 X I D ' 2

7.9 X 10~s

.0031
.3
10

0

365
365

Case 2
S E E T A B L E H 3 - 2
S E E T A B L E H 3 - 2

50
5

2.12 X 10-'
7,9 x 10-3

.0031
.3
10

0
S E E T A B L E K 3 - 2

, 3650
3650

.Case

50
5

2.12 X 10-2

7 . 9 X l O ' 3

.0031
.3
10

0

36500
36500

O

O

N O T E S
1 ) T o c a l c u l a t e source l o a d i n g rate , m u l t i p l y C o x Q o f o r eachcon s t i t u en t .
2) Qo s M e A , where kc « k^ = 7.4 x lo-6 c m / s e c , ic « 1, and

A = area of each source cel l as o u t l i n e d in T a b l e H 3 - 2 .
3) V a * k a i a , where k and i are values for the a q u i f e r s as o u t l i n e d

above. ' |
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I n d i c a t o r parameters

' f t enrene[ 2 ,4-Dimethytphenolf E t h y l benzeneI N a p h t h a l e n e
I _ (Total as At-GcfriEor 1016)[ g Phenols 1 t e t r a c h l o r o e t h y t e n e[ 00 T o l u e n e[ T r t c h l o r o e t h y l e n ei

I C h r c m f i m
1 lead| K i c k e l1 Z i n c

f t p

5.5311.63
34.6807
1.9726.4917.467.55

54
545454

C o C m g / l )

3.85
4.83.320.340.04

19.750.353.75
0.41

9.33
18.765.51126.58

T A B L E H 5 -
SUHMARY OF WMPUJME MODEL

S h e r i d a n D i s p o s a l

Areas 1-6

Area (sq.ro) 523
Qo C c u . n / d a y ) 3.34

0.01290.0160.0110.00110.00013
0.0660.00120.013

0.0014

0.03120.0634
0.0184
0.423

2
I M P U T L O A D ' I N C

Service s s i t e

Areas 7- 10

929
5.93

0.02290.028Q . 0 ' t 9 70.00200.00024
0.117

0.0021
0.022

0.0024

0.0554
0.112

0-03270.7514

R A T E S

Areas 11-

1452
9.28

L O A D I N G

0.0357
0.045
0.0310.00320.00037
0.183

0.00320.035
0.0038

0.0866
0.1760,05111.174

16 Areas 17-25

2090
13.4

R A T E S C f c g / d >

O . O S H0.064
0.0443
0.00450.00053

0.2640.0047
0.050

0.0055

0.125
0.253
0.074

1.69

A r e a s 26-28

3845
18. 2

0.06990.0870.0604
0.00620.00073

0 359V «-P^T

0.00640.063
0.0075

0.170
0.345
0.1002.30

Areas 29-34

3716
23.7

0.09H0.1140.0788
0.00810.00095
0.4690.00830.0890,00^7

0.222
0.450

0. 1303
3.006

N O T E S :
*) Co i s the i n i t i a l ! c onc en tra t i on o f l eachace a t the b o t t o m o f the waste ( t o p o f un sa tura t ed zone).
2 ) L o a d i n g R a t e ( f J - C o * Q o ; i n k g / d .
3) Qo * k * j * A; Cin cu .m/day> wherek = f c ( c l a y ) ~ 7.4 x 10E-06 cm/sec, i « t, andA = area of each source c e l l as d e f i n e d above.
4 i R p * R e t a r d a t i o n c o e f f i c i e n t f o r p o l l u t a n t p .
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D i s p o s a l S e r v i c e s S i t e

111•
1
•D
1
Ii

I
1
ii

1
i

SourceArea
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

C o o r d i n a t e s
( 4 4 5 , 1 1 0 )
( 4 4 5 , 8 7 )
( 4 2 3 , 1 4 8 )
( 4 2 3 , 1 2 6 )
( 4 2 3 , 1 0 3 )
( 4 2 3 / 8 0 )
( 3 9 6 , 1 6 ^
( 3 9 6 , 1 3 7 )
( 3 9 6 , 1 0 7 )
( 3 9 6 , 7 6 )
( 3 6 2 , 2 2 5 )
( 3 6 2 , 1 8 7 )
( 3 6 2 , 1 4 8 )
( 3 6 2 , 1 1 0 )
( 3 6 2 , 7 2 )
( 3 6 2 , 3 4 )
( 3 2 0 , 2 2 9 )

SourceArea
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

C o o r d i n a t e
( 3 2 0 , 1 8 2 )
( 3 2 0 , 1 3 7 )
( 3 2 0 , 9 1 )
( 3 2 0 , 4 6 )
( 2 7 4 , 2 2 9 )
( 2 7 4 , 1 8 3 )
( 2 7 4 , 1 3 7 )
( 2 7 4 , 9 1 )
( 2 2 5 , 2 2 5 )
( 2 2 5 , 1 7 1 )
( 2 2 5 , 1 1 8 )
( 1 6 8 , 2 5 9 )
( 1 6 8 , 1 9 8 )
( 1 6 8 , 1 3 7 )
( 1 0 7 , 2 6 7 )
( 1 0 7 , 2 0 6 )
( 1 0 7 , 1 4 5 )

o

o
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C O N C C N T R A f f O N W m g / L

05— IKE OF EQUAL CONCENTRATiON
A F I E R t O ¥ S A E « i
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E R J 1 0 $ o c t h w « s t , inc
K E V

. MOOB-eO C O M C E N m A T l O N NOO€
(o I5W) C O N C E N f R A r i O N W

0 5— t t f « OF EQUAL C O N C E N I R A r i O N

FIGURE HI 3
2 t « D I M E I H V t P H E N O t A f I F R 1 0 Y E A R S

S C » € M A T ( C R E P R E S E N T ! (ON OF GEOME (m
A S S U M P T I O N S U S E D T O MOOEL S O U R f . f

A N O R e S t A I A N f C O N C E N t R A I l O N S
St i f ROAN O l S P O S A l S f c R v i C t S

«*- "^ 9 1 1 5 B 0 2 8 I0*" t f 6 / S 8

0 Q t5 mgf\ C O N T O U R IS M6 JTHOOo e r e c t t O N twrr.
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S C H E M A F I C R E P R E S E N F A F t O N O F GEOwC

A S S U M P T I O N S U S E D 1 O M O D F t S O l l R C f A K t
A N D R E S U C f A N T C O N C E N f R A r r O N S

S u e R O A N C X S P O S A t S t R v « ; f S

s;U1 1 1 7 0 4



E R A A S S U M E D W e l l
R E C E P T O R L O C A T I O N

E V A P O R A T I O N S Y S T E M

NOTE
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I S O L U T E T R A N S P O R T F R O M P O I N T S O U R C E S
I N T W O - D I M E N S I O N A L U N I F O R M F L O W
M O D E L : W M P L U M E (REV 2-23 8 7 )

CODE U S E D W A S W M P L 2 M O D

U S E R ; s j r
L O C A T I O N : S h e r i d a n ; benzene 2 O
D A T E : 1 / 1 3 / 3 8

I N P U T D A T A :

D A R C Y V E L O C I T Y . . . . . . . . . . . . . . . . . . . . . . . . : O.O2 m / d
E F F E C T I V E P O R O S I T Y . . . . . . . . . . . . . . . . . . . . t . 3
A Q U I F E R T H I C K N E S S . . . . . . . . . . . . . . . . . . . . . : 10.CO m
L O N G I T U D I N A L D I S F E R S I V I T Y . . . . . . . . . . . . . s SO.00 m
L A T E R A L D I S P E R S I V I T Y . . . . . . . . . . . . . . . . . . : 5O.OO m
R E T A R D A T I O N F A C T O R . . . . . . . . . . . . . . . . . . . . : 5 . S 3
D E C A Y C O N S T A N T ( l a m b d a ) . . . . . . . . . . . . . . . : 0 1 / d
N U M B E R O F P O I N T S O U R C E S . . . . . . . . . . . . . . . : 3 4

S O U R C E D A T A s

S O U R C E NO. 1

X - C Q Q R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . s 445.OO m
Y - C O O R D I N A T E OF THE S O U R C E . ........... s 110-OO rn
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . s .0129 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . - . ; 7300.00 d

S O U R C E N O , 2

X - C O O R D I N A T E O F T H E S O U R C E . .....,,.-..: 445.OO m
Y - C O O R D I N A T E O F T H E S O U R C E . . . . . . . , , . . , : 37.OO m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . : .O129 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . : 730O.OO d

O

H3-28
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S O L U T E T R A N S P O R T F R O M P O I N T S O U R C E S
I N T W O - D I M E N S I O N A L U N I F O R M F L O W

M O D E L : W M F L U M E <R£V 2-23 S 7 >
CODE U S E D W A S W M P L 2 M D D

*
*
*•
*

l U S E R : s j r
L O C A T I O N : S h e r i d a n ; b enzene 5 " O•OB..—•«**•.«_-._
D A T E : 1 / 1 3 / 8 8

l I N P U T D A T A :

D A R C V V E L O C I T Y . . . . . . . . . . .
E F F E C T I V E P O R O S I T Y , . . . . . .
A Q U I F E R T H I C K N E S S - . . . . . . .
L O N G I T U D I N A L D I S P E R S I V I T Y
L A T E R A L D I S P E R S I V I T Y . , . . .
R E T A R D A T I O N F A C T O R . . . . . . . .
D E C A Y C O N S T A N T < l a m b d a ) . .
N U M B E R O F P O I N T S O U R C E S . . ,

O.02 m / d
. -*j

10.OO m
SO.OO m
50.00 m

5. 53
0 i / d

34

r-

o
S O U R C E D A T A :

S O U R C E N O ,

X - C O d R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . i 445.OO m
Y - C G O R D I N A T E Q F T H E S O U R C E . . . . . . . , . . . . 3 11O.OO m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . 3 ,0129 k g / d
E - A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . s 1 S 2 S O . O O d

S O U R C E N O - 2

X - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . .
Y - C O Q R D I N A T E O r T H E S O U R C E . . . . . . . . . .
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . .
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y .

.; 445.OO m

.: 37.00 m

. s .0129 k g / d

. s13250.OO d

H3-30



v Y
X - d i r e c t i o n C O N C E N T R A T I O N i n m g / 1 ( p p m )

460.00 m 430.OO m 5OO.OO m 520.00 m f,40. 00 m
o.co

30. CO
60. CO
90.00

120. CO
i 5O . OO
1 S Q . O O210.00
240, OO
27O.OO
300. OO
33O . OO
360. OO
390.00
420.00
450. OO
43O.OO
5 1 O . O O
540. OO
57O.OO

m
m
m
m
m
m
mm
m
m
m
mmm
m
m
m
m
m
m

5.5479
7.4584
9 ,6030

1 1 . 6 6 3 2
12.3943
11 .9928
1 1 . 00739.6558

8- 1213
6.5449
5.0646
3-777S
2.7251
1 . 9047
1 . 2912
0.8494
0.5421
0.3357
0.2O16
0. 1174

5.2021
6.8670
S . 6 2 6 5

10. 1202
10.7921
10.6005

9 . S 2 3 5S . 6 7 8 8
7.3427
5.9572
4, 6433
3. 4868
2.5292
1 . 7756
1 . 2079
0.7967
0.5096
0.3161
0. 1901
0- 1108

4.8150
6.2475
7.6396
8.8556
9.4266
9.3310
8 , 7 1 1 97.7454
6,5895
5.3774
4,2171
3. 1853
2.3224
1 . 6374
1. 1176
0.7391
0.4737
0.2943
0. 1772
0. 1034

4.4026
5.6249
6.8128
7.7492
S . 2 2 S 6
8. 1753
7.67616.8616
S . 3 6 7 4
4.8128
3.7943
2. 8808
2. 1102
1 . 4937
1 , 0228
0,6782
0.4355
0.271O
0. 1633
0.0954

3.979£
5.0165
5.9984
6.7600
7. 1 S 4 2
7. 123^
6.7 ia76.032E
5. 182C
4 . 270C
3 . 3 S Z C
2.579*:
1.8$^
1 . 3 W C0. 9gS^
0.645-
O.396C
0. 24~6£
0. l43 c

O . O S 7 <

560.00 m 58O.OO m 6OO.OO m 620.00 m
O.OO

30. OO
60. OO
9O.OO

12O.OO
I S O . 0 0
180.00
210.00
24O.OO
270.00
3OO . OO
33O. 00
36 O.OO
39O. 00
420.00
45O.OO
42 O.OO
Si 0.00
S4O . 00
57O.OO

m
m
m
nrt
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m

3.5581
4.4333
5.2458
5.8684
6. 1927
6. 1736
5.8385
5.2627
4.5384
3.7547
2.9861
2.2866
1 . 6383
1 . 2033
O . S 2 9 1
0,5524
0.3561
0. 2222
0. 1343
0.0785

3. 1476
3. 8526
4.5544
5.0638
5.3291
5-3142
5.0367
4.5539
3.9406
3.2717
2 . 6 1 1 3
2 . 0067
1 .-1566
1 . 0630
0.7342
0.49O3
0.3167
0. 1979
0.1197
0.0700

2.7553
3.3694
•i . 92^3
4.3395
4.5552
4.5419
4.3114
3.9078
3.3913
2.8243
2.2614
1-7432
1 . 2954
0.9298
0.6431
0.4304
0 . 2 7 S 5
0. 1743
0. 1055
0.0618

2.3869
2.8969
3 "̂ 5 17
3.6906
3.8649
3.8520
3.6605
3.3243
2.8920
2.415O
1.9390
1 . 4999
1. 1168
0.8O27
0.5571
0. 3735
0.2421
0 . 1 S 1 7
0.0919
0-0539

H 3 - 3 1
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S O L U T S T R A N S P O R T F R O M P O I N T S O U R C E S
I N T W O - D I M E N S I O N A L U N I F O R H F L O W
M O D E L : W M P L U M E <REV 2-23 S 7 >

CODE U S E D W A S W M P L 2 M C D

*-*•
*
*
**
*

U S E R : s j r
L O C A T I O N : S h e r i d a n ; 2 , 4 d i m e t h y l p h e n o l ,
D A T E : 1 / 1 3 / 8 8

I N P U T D A T A

D A R C Y V E L O C I T Y . . . . . . . . . . . . . . . . . . . . . a . . : O . O 2 r o / d
E F F E C T I V E P O R O S I T Y . . . . . . . . . . . . . . . . . , . . : . 3
A Q U I F E R T H I C K N E S S . . . . . . . - . . . . . . . - . . . . . : 1 0 . O O m
L O N G I T U D I N A L D I S P E R S I V I T Y . . . . . . . . . . . . . : S O . 0 0 m
L A T E R A L D I S P E R S I V I T Y . . . . . . . . . . . . . . . . . . s 5.00 m
R E T A R D A T I O N F A C T O R . . . * . . . . . . . . . . . . . . . . : 11 .63
D E C A Y C O N S T A N T ( l a m b d a ) . . . . . . . . . . . . . . . ! 0 1 / d
N U M B E R O F P O I N T S O U R C E S . . . . . . . . . . . . . . . : 3 4

S O U R C E D A T A :

S O U R C E N O . 1

X - C O O R D I N A T E O F T H E S O U R C E , . . . . . . . . . . . : 445,00 m
Y - C O Q R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : l i O . O O m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . : . O l f e k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . : 365.00 d

S O U R C E NO. 2

X - C D O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . s 445.OO m
Y - C a Q R O I N A T E O F T H E S O U R C E . . . . . . . . . . . . : 87-00 m
T H E S O U R C E S T R E N G T H - . . . . . . . . . . . . . . . . . . : - 0 1 A k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . : 365.00 d

CM
h-
v*
O

H3-32



I • — — - — — > X - d i r s c t i s n
- *

C O N C E N T R A T I O N i n m g / 1 < p p m > 1 w

460.OO m 4 S O . O O in 500.00 m 520.00 m 540.00 m
0.00

30. 00
60. OO
90 . OO

120.0O
1 S O . O O
I S O . 0 021O.OO
240. OO
270 . 00
30O . OO
33O.OO
360.OO
39O.OO
420.00
450. OO
480.00
5 1O-OO
54O.OO
57O.CO

m
i f f l
*n
tit
«
en
mm
#i
m
m
m
at
m
m
m
f i t
<n
tn
ra

0 . OOOO
O.OOOO
0 . OOCO
0.3278
0.0241
0,0137
O.OOOO
O.OOOO
O.OOOO
O.OOOO
O.OOOO
O.OOOO
0 . OOOO
O.OOOO
0.0000
O.OOOO
0 . OOOO
O.OOOO
0 - OOOO
O.OOOO

O.OOOO
O , OOOO
O.OOOO
0.0174
O.O016
O.0001
O.OOOO0 . OOOO
0 . OOOO
O . OOOO
0,0000
0*0000
0.0000
O.OOOO
0 , OOOO
O . OOOO
O.OOOO
O.OOOO
O.OOOO
0.0000

0 . OOOO
O.OOOO
0.0000
0 . 0002
O.OOOO
0 . OOOO
0.00000.0000
O . OOOO
0.0000
O.OOOO
0 . OOOO
O.OOOO
O.OOOO
O.OOOO
O . OOOO
O . OOOO
0 . OOOO
O.OOOO
0.0000

O.OOOO
0 . OOOO
0.0000
O.OOOO
0.0000
O.OOOO
0 . OOOOO.OOOO
O.OOOO
O.OOOO
O . OOOO
O.OOOO
O.OOOO
0.0000
O.OOOO
O.OOOO
0 . OOOO
0 . OOOO
O.OOOO
0,0000

o.cooo
0.0000
0.0000
0.0000
0.0000
0 . OOOO
0.00000.0000
0.0000
0 . OOOO
0.0000
0 . OOOO
O.OOOO
0 . OOOO
0 . OOOO
0 . OOOO
O.OOOO
0.0000
O.OOOO
0 . OOOO

560.OO m 52O.OO m 600,00 m 620.OO m
0 . OO

3 G - O O
60 , OO
9O-OO

1 2O , OO
150.00
130.0O
210.00
"40. OO
27Q.OO
3OO. 00
330 -OO
360. OO
390 . 00
420.OO
450 . 00
480.00
510. OO
540.00
570 . OO

an
in
m
en
m
m
m
m
m
m
m
f f i
?n
tn
m
m
*B
m
m
f n

O.OOOO
0 . OOOO
0.0000
0.0000
0 . OOOO
0.0000
O.OOOO
O . O G O O
0.0000
O.OOOO
0 . OOOO
0. OOOO
0.0000
0-0000
0 . OOOO
0.0000
0 . OOOO
O.OOOO
0. OOOO
O a OOOO

0 . OOOO
O.OOOO
O.OOOO
O.OOOO
0.0000
0 . OOOO
O . OOOO
0,0000
0. OOOO
O . OOOO
0 . OOOO
O.OOOO
O- OOOO
0 . OOOO
O . OOOO
O.OOOO
O . OOOO
0. OOOO
0.0000
0.0000

O.OOOO
0 . OOOO
O.OOOO
O.OOOO
O.OOOO
0.0000
O.OOOO
0.0000
0 . OOOO
O.OOOO
O * OOOO
O.OOOO
0. OOOO
0 . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
O.OOOO
O . OOOO
O.OOOO

0.0000
0. OOOO
0 . OOOO
O.OOOO
O.OOOO
0-0000
0 . OOOO
0.0000
O.OOOO
O.OOOO
0 . OOOO
0. OOOO
0. OOOOo.ocoo
0 . OOOO
O.OOOO
0 . OOOO
0 . OOOO
O.OOOO
0,0000

H3-33



II *
*
*
*
*
*

S O L U T E T R A N S P O R T F R O M P O I N T S O U R C E S
I N T W O - D I M E N S I O N A L . U N I F O R M F L O W

M O D E L : W M P L U M E (REV 2-23 3 7 )
CODE U S E D W A S W M P L ^ M O D**********-************* *-****************#•*-***

U S E R : s j r
L O C A T I O N S S h e r i d a n ; C , 4 d i m e t h y l p h e n o l , \ 0
D A T E : 1 / 1 3 / S Q

I N P U T D A T A s

D A R C Y V E L O C I T Y . . . .......... ......„„..: 0.02 m / d
E F F E C T I V E P O R O S I T Y . . . . . . . . . . . . . . . . . . . . t . 3 ^
A Q U I F E R T H I C K N E S S . . . . . . . . . . . . . . . . . . . . . : 1O.OO m C \ J
L O N G I T U D I N A L D I S P E R S I V I T Y . . . . . . . . . . . . , : 50.00 m f -
L A T E R A L D I S P E R S I V I T Y . . . . . . . . . . . . . . „ . . . : 5.00 m ^ _
R E T A R D A T I O N F A C T O R . . . . . . . . . . . . . . . . . . . . : 11 .63
D E C A Y C O N S T A N T ( l a m b d a ) ...-...........: O 1 / d " * ~
N U M B E R O F P O I N T S O U R C E S . . . . . . . . . . . . . , . : 3 4 °

S O U R C E D A T A :

S O U R C E N O . 1

X - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . J 445.00 m
Y - C C C i R D l N A T E O F T H E S O U R C E . ...........: 110.00 m
T H E S O U R C E S T R E N G T H . . . . . . . . - . . . . . . . . . . : .016 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . , . : 365O.OO d

S O U R C E - N O . 2

X - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : 445.00 m
Y - C G O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . „ : 87.00 m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . : ,016 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . , : 3650.OO d
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- — — - " • X - a i r e c i i e n
v V

C O N C E N T R A T I O N i n m a / I < p p m )

460.OO m 4 S O . O O m 500.00 m J I O . O O m 540.00 rc
o.co

30. OO
60 . OO
90,00

12O.OO
150.OO
180.00210.00
240. OO
270.0O
300.00
330 . OO
360. OO
39O.OO
420. OO
450. OO
480.00
510.00
540. OO
57O.OO

m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m

0.0062
0, 1513
0.4441
* * y " ' j R R 1 " !
1 . 7O36
1. 1627
0.3367
0. 1210
0.0907
O.OO1O
O.OOOO
0 . OOOO
0 . OOOOo.oooo
0.0000o.oooo
0.0000o.ooooo.oooo
0 . OOOO

0.0025
O.0535
0.2360
1.2716
0 . 9 7 S 2
0.5607
0. 16310.0444
O.O319
0 „ OOO4
O.OOOO
O.OOOO
O.OOOO
O.OOOO
O.OOOO
0 . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
O . OOOO

o.oooe
O.0164
O. 1135
O.6319
0.4906
O.2454
0 . 0650O.0140
0.0097
0.0001
O. OOOO
O . OOOO
O . OOOO
0.0000o.ooooo.oooo
0.0000
O . OOOO
0.0000
O . OOOO

0. OOO2
0.0044
0.0439
0.2331
0.2173
0.0956
0.0222O.OO38
0.0025
0 . OOOO
0 . OOOO
O.OOOO
0.0000o.ooooo.ooooo.ooooo.oooo
0 . OOOO
O-OOOO
0 . OOOO

0.0001
O . O O 1 C
0.0137
0. 1124
0.0347
0.0327
O.OO67
0 - O O C 9
0.00060 . OOOCo.oooeo.oooeo. oo#e
0. 0(£Q*-o » ooueo . oooeo.oooeo . o t f o co.o$3*:o . oooe

560.OO m i S O . O O m 60O.OO m 62O.OO m
0 . OO

30. OO
60 . OO
90. OO

1 20 . OO
ISO. OO
130.00
210.00
240.0O
270,00
300. OO
330. OO
360. OO
390.0O
420.00
450. OO
480.00
510. OO
540. OO
570.00

m
tn
m
m
mm
mm
mm
m
m
m
m
m.n
m
m
m
m

0 . OOOO
0. OOO2
0 . 0063
O.O391
O . O 2 S 9
0.0098
G - O 0 1 7
O.OOO2
0 . OOO 1
O.OOOOo.oooo
0.0000
0 . OOOO
0-0000o.coooo.oooo
0 . OOOOo.oooo
0 . OOOOo.oooo

0.0000
0 . OOOO
O.OO19
0.01 I S
0 . 0066
0.0025
0 . 0004o.oooo
0 . OOOO
0.0000
0 . OOOOo.oooo
0. OOOO
0.0000
0 . OOOO
0.0000
0 . OOOOo.ooooo.oooo
0.0000

o.ooooo.oooo
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O.0031
O . OO22
O . 0006
O.O001o.ooooo.ooooo.oooo
0 . OOOOo.ooooo.ooooo.oooo
0 . OOOO
0 . OOOO
O . OOOOo.oooo
0 . OOOO
0.0000

0 . OOOO
0.0000
O.OOO1
0.0007
0.0005
0.0001o.ooooo.oooo
0. OOOOo.ooooo.oooo
0 . OOOO
0. OOOO
0.0000
0 . OOOO
0 „ OOOO
0. OOOOc.oooo
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S G L U T E T R A N S P O R T F R O M P O I N T S O L A C E
I N T W O - D I M E N S I O N A L U N I F O R M F L O W
M O D £ L s W M P L U M E ( R E V 2-23 8 7 )

CODE U S E D W A S W M P L 2 M O D

U S E R : s j r
L O C A T I O N S S h e r i d a n ; 2 , 4 d i m e t h y l p h e n o l 1 o \ i ? .
D A T E s 1 / 1 3 / 3 3

I N P U T D A T A :

D A R C Y V E L O C I T Y . . . . . . . . . . . . . . . . . . . . . . . . : 0.02 m / d
E F F E C T I V E P O R O S I T Y . . . . . . , , . . . . . . . . . . . . : . 3
A Q U I F E R T H I C K N E S S . . . . . . . . . . . . . . . . . . , . . : 10.OO m
L O N G I T U D I N A L D I S F E R S I V I T Y . . . . . . . . . . . . . s 50.00 m
L A T E R A L D I S P E R S I V I T Y . . . . . . . B . . . . . . . . . . s 5.OO m
R E T A R D A T I O N F A C T O R . . . . . . . . . . . . . . . . . . . . ! 11.63
D E C A Y C O N S T A N T ( l a m b d a ) . . . . . . . . . . . . . . . : 0 1 / d
N U M B E R O F P O I N T S O U R C E S . . . . . . . . . . . . . . . s 3 4

S O U R C E D A T A :

S O U R C E N O . 1

X - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : 445.OO m
Y - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : 110.0O m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . : .016 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . , : 7300.OO d

S O U R C E I M G . 2

X - C O O B D I N A T E O F T H E S O U R C E . . . . . . . . . . , , : 445.OO m
Y - C O O R D I N A T E OF THE S O U R C E . . . . , . . . . . . . : 87.00 m
T H E S O U R C E S T R E N G T H . ..................: .016 t < g / d
E L A P S E D T I M E G F T H E S G U R C E A C T I V I T Y . . . ! 7300.OO d

inCVJr-
«r-
T"o
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' • * • — — — > X - d i r e c t i o n C O N C E N T R A T I O N i n m g / 1 ( p p m )

46O.OO m 480,00 m S C O . 0 0 m 520.00 m J 4 0 . 0 0 m

I
0.00

30 . 00
6O.OO
9O. 00

120.00
150.00i so.oo210.00
240.00
270.00
30O . 00
330.00
360.00
390.00
420.00
450.00
4 S O . O O
51O.OO
540.00
S 7 O . O O

Okm
m
f l i
31
m
Ammttt
m
m
m
m
m
m
m
m
m
m

0. 1027
0.7916
1.7767
4.6371
3.9501
3.O163
1 . 63360.9324
0.6443
O.O553O.OOO7
O.OOOOo.ooooo.ooooo.oooo
0 . OOOOo.oooo
0.0000
0.0000o.oooo

0.0661
0.4644
1 , 2 1 5 4
3. 1 1 1 7
2.7713
1.9534
1.0178O.5489
0.3640
0.0331
0 , OOO4
O . OOOO
O.OOOO
0.0000
0 , OOOOo.ooooo.oooo
0 . OOOOo.oooo
0.0000

0.0390
0.2579
0.7872
2.0203
1 . 8265
1.2169
0.6025O.3029
0. 1933
0.0185
0.0002
O.OOOO
O.OOOO
0.0000
0.0000o.oooo
0 . OOOO
0.0000o.oooo
0,0000

0,0212
0. 1352
0.4824
1.2571
1. 1396
0.7217
O.3375O. 1565
O.O962
O.0096
0.0001
O.OOOO
0 . OOOO
0 . OOOO
0.0000o.oooo
0.0000o.oooo
0.0000o.oooo

0.0106
0,0663
0.2795
0.7432
0.6723
0.4051
0. 17830.0756
0.0447
0.0046
0 . OOO 1
O.OOOO v£)
0.0000 *.
O . OOOOo.oooo ^
O.OOOO -r-
0.0000 v-
O.OOOO o
0.0000
0-0000

560.OO m 530.00 m 600.00 m 620.00 m
o.oo

30.00
60.00
90.00

120.00
150.00
I S O . O O
210.00
240.00
27O.OO
3OO . OO
33O.OO
360.00
T9O. OO
420. 00
45O.OO
4SO.OO
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570 , 00

m
m
mm
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m

O.OO4S
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O.2142
O . O S S 6
0.0341
O.O194
O.OO 20
0 . OOOO
O.OOOOo.ooooo.oooo
0 . OOOO
0.0000
0 . OOOOo.oooo
0.0000
0.0000

O.OO21
0.0136
0.07S6
0.2184
O. 1952
0, 1063
O.0413
0.0143
0.0073
0,0008
0 . OOOO
O.OOOO
0 . OOOO
0 . OOOO
0.0000o.ooooo.ooooo.oooo
0.0000o.oooo

o.oooa
O.OO56
O . O 3 S O
0. 1077
O.O955
O.0494
0.0180
0-0056
0.0029
0.0003
O.OOOO
O.OOOOo.oooo
0 . OOOO
0 . OOOOo.oooo
0. OOOO
0.0000o.oooo
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0.0003
O.0022
0.0172
0.0497
0.0436
0.0214
0.0073
0.002O
0.0010
0.0001
0.0000
O.OOOO
0.0000o.oooo
0.0000o.ooooo.ooooo.oooo
0,0000
0.0000
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U S E R : s j r
L O C A T I O N : S h e r i d a n j t e t r a c h l o r o e t h y l e n e 2 . ^* " ' " " " • • * - — - ^ — i ™ - t -
D A T E : 1 / 1 3 / 3 8

I N P U T D A T A :

l
D A R C Y V E L O C I T Y . . . . . . . . . . . . . . . . . . . . . . . . : 0.02 m / d
E F F E C T I V E P O R O S I T Y . . . . . . . . , . . . . . , . . . . . : . 3
A Q U I F t R T H I C K N E S S . . . . . . . . . . . a . . . . . , , . . ; 10.00 m
L O N G I T U D I N A L D I S F E R S I V I T Y , . . . . . . . . . . . . : 50.00 m
L A T E R A L D I S P E R S I V I T Y - « . . . . . . . . . . . , . . . , : 5.OO m
R E T A R D A T I O N F A C T O R . . . . . . . . . . . . . . . . . . . . : 2£.49
D E C A Y C O N S T A N T ( l a m b d a ) . . . . . . , . , . . . . . . : 0 1 / d
N U M B E R O F P O I N T S O U R C E S . ..............: 3 4

S O U R C E D A T A s

S O U R C E N O . 1

X - C Q O R D I N A T E O F T H E S O U R C E . . . . , . . . . . . . : 445.00 m
Y - C O G R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : 110.00 m
T H E S O U R C E S T R E N G T H . . . , . . . . . . . . . . . . , . . : .0012 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . - , : 7300.00 d

S O U R C E WO. 2

X - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . s 445.00 m
Y - C O C R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : S 7 . 0 0 m
T H E S G U R C E S T R E N G T H . . . . . . . . . . . . . . . . , . . ! .OO12 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y , . . : 7300.OO d
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M O D E L : W M P L U M E ( R E V 2-23 8 7 )
CODE U S E D toAS W M P L 2 M O D

U S E R : s j r
L O C A T I O N : S h e r i d a n ; t e t r a c h l o r o e t h y l e n c (5^1
D A T B : 1 / 1 3 / 8 8

I N P U T D A T A s

D A R C Y V E L O C I T Y . . . . . . . . . . . . . . . . . . . . . . . . s 0-O2 m / d
E F F E C T I V E P O R O S I T Y . . . . . . . . . . . . . . . . . . . . i . 3
A Q U I F E R T H I C K N E S S . . . . . . . . . . . . . . . . . . . . . s 10.00 m
L O N G I T U D I N A L D I S P E f t S I V I T Y . . . . . . . . . . . . . : S O . 0 0 m
L A T E R A L D I S F E R S I V I T Y . . . . . . . . . . . . . . . . . . : 5-00 m
R E T A R D A T I O N F A C T O R . . . . . . . . . . . . . I * . . . . . : 26.49
D E C A Y C O N S T A N T ( l a m b d a ) . . . . . . . . . , . . . . . : 0 1 / d
N U M B E R O F P O I N T S O U R C E S . . . . . . . . . . . . . . . : 3 4

S O U R C E D A T A :

S O U R C E N O . 1

X - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : 445.00 m
Y - C Q O R D I N A T E O F T H E S O U R C E . ....*.„.,...: 110.00 m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . : ,0012 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y , , , s 1 8 2 5 0 . 0 0 d

£ C U R C E N O . 2

X - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . s 445,00 m
Y - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . i 87.00 m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . , . . - . . . ! .0012 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . : 1 3 2 5 0 . 0 0 d
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i ___ • • ' • • ••*-"
D A T E : I / 1 3 / S 8

I N P U T D A T A :

D A R C Y V E L O C I T Y . ...... - ...„.,....,.....: 0.02 m/d
E F F E C T I V E F O R D S I T Y . . . . . . . . . . . . . . . . . . . . s . 3
A Q U I F E P T H I C K N E S S - . . . . . . . . . I . . * . . . . . . . : 10.OO m
L O N G I T U D I N A L D I S P E R S I V I T Y . . . . . . . . . , . . . : 30.00 m
L A T E R A L D I S F E R S I V I T Y . . . . . . . . . . . . . . . . . . : S.OO m
R E T A R D A T I O N F A C T O R . . . . . . . . . „ . . . . . . . . . . : 7.55
D E C A Y C O N S T A N T ( l a m b d a ) . . . . . . . . . . . . . . . : O i / d
N U M B E R O F P O I N T S O U R C E S . . . . . . , . . . . . . . . : 3 4

S O U R C E D A T A :

S O U R C E NO. 1

X - C O O R D I N A T E O F T H E S O U R C E . „ . . - . . . . . . . : 445.OO mY ~ C Q C R D : N A T E O F T H E S O U R C E . . . . - . . . . . . - : 110.00 m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . : .OO14 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . ; 7300.00 d

S O U R C E NO. 2

X - C O O R D I N A T E O F T H E S O U R C E . . . - - . - . . . . . ! 445.00 m
Y - C Q C R D I N A T E C F T H E S O U R C E . . . . . . . . . . . . 2 97.00 m
T H E S O U R C E S T - R E N G T H . ...............-..; .0014 k g / d
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . : 7300.00 d

o
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D A R C ' / V E L O C I T Y . ,.......,............,.: O . O I m / d
E F F E C T I V E P O R O S I T Y . .......,..,......,.: . 7
A Q U I F E R T h I O : N E S 3 . . . . . . ........,.,.,..: 10,00 r n
L O N G I T U D I N A L D I S P E R S I V I T V . ............: 50,OO m
L A T E R A L D I S P E R S I V I T V . ..,.......,...,..: 5.00 m
R E T A R D A T I O N F A C T O R . . , , . . . . . , . . , . . . . . . . ; 34.00
D E C A Y C O N S T A N T ( l a m b d a , . , . . . . . , , , . . . . . : 0 i / d
N U M B E R C F P O I N T 5 O U P C E 5 . ..............: 3 ^

S G f J K C e D A T A :

S O U R C E N O . 1

X - C C ' j w D I M A T E O F T H E S O U R C E . ,..........: J - 4 3 . 0 0 m
V - C O O R D I N A T E G F T H E S O U R C E . .,.....,...: i 1 0 . O O m
T M £ ? G U R C E S T R E N G T H . ..................: - 0312
i ^ ^ A - ' i S D i ' l M G O F - ' T H E ' B O U R C u : A C T I V I T Y . , . : . 7 - ^ ' J . ! » 0 a

S O U R C E N G . Z

• x - C O C P n i r J A T S C F T h £ S O U R C E . .....-....-: 445, O O m
Y - C C O R D I M A T C O F T r i £ 3 C U R C r £ , ...........: 3 7 . C O m

T H E S O U R C E S T R E N G T H . ..................: -O312 K g " d
E L r t P 3 £ D T l h f £ O F T H E I C u R C E A C T I V I T Y . . . : ^o5.00 d

o
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* CODE U S E D W A S W M r L 2 M O D **̂ ** *#******************#*****#*********•#****

U S E r ; : s p s
L O C A T I O N : S h e r i d a n
D A T E : 1 / 6 / 3 3

/ £ > in
vOr-

I N P U T D A T A : O

D A R C Y V E L O C I T Y . . . , . , . . . . . . , . . . . . . . , . . . : 0.02 m / d
E F F E C T I V E P O R O S I T Y . . . . . . . , . . . . . . . . . „ . . : . 3
A Q U r r - E R V H I C K N E 3 S . ....................: 1 O . O ' ? , n
L O N G I T U D I N A L D I S P E R S I V I T Y . . . . . . . . . . . , . : 50.00 m
L A T E R A L D I S P E f t S I V I T Y . .................: 5.00 < n
R E T A R D A T I O N F A C T O R . . . . . . . . , . , . . , . . . . . . ; 54.00
D E C A / C O N S T A N T ( l a m b d a ) . . . . . . - . . . , . . , . : 0 I / a
N U M B E R O F P O I N T S O U R C E S . . . ......„.„...: 3 4

S O U R C E D A T A :

S O U R C E M O . 1

X - C O O R D I N A T E O r T H E S O U R C E . . . . . . . . . , . . : 443.0" m
Y-CCORDINATE OF THE S O U R C E . ...........: 1 1O. •: 0 m
T r 4 £ S O U R C E S T P E N G T H . ,..............-,.: . 0?11 k g / a
E L A F 5 E D T I M E O F T H E S O U R C E A C T I V I T Y ^ . : 7 o S O , 0 0 3
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Y - C O O R D I N A T E I j F T H E 3 0 U R C S . ...........: 3 7 . 0 0 m
THE SCUF'-E 5 r r t £ M i 3 T H . . .... ^ ............: . - ^ T - l - " *• a ' -5
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N U M f E R O F P O I N T S O U R C E S . . . . . . . . . . . - . . , : 3 4

S O U R C E D A T A ;

-roL.r^CE NO. 1

X - C C n p - D I N A T ? O F T H E S O U R C E . ...........: 445. 0 0 m
V - C O O R D I N A T E O F T H E S O U R C E . . „ , . . . , . . - . : 1 1 O . O O m
T M E S O U R C E S T R E N G T H . ..................: - O L 8 4 k g / d
E L . M F 3 E D T I M E O F T H E S Q U F C E A C T I V I T Y . , . : 3 o 5 O . O O d

S C ' U K C E N O . 2

X - C O G R D I W A T E O F T H E S O U R C E . .........-.: 445.00 m
Y - C O O R D I N A T E O F T H E S O U R C E . . . . . . . . . . . . : 37.00 m
T H E S O U R C E S T R E N G T H . . . . . . . . . . . . . . . . . . . s .0184
E L A P S E D T I M E O F T H E S O U R C E A C T I V I T Y . . . : 365O.OO d
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P R O G R A M S I N " S O L U T E " P A C K A G E

H o . N a m e D e s c r i p t i o n

Z.

O N E D 1

O N E D 3

O n e - d i m e n s i o n a l s o l u t e t r a n s p o r t i n a s e m i - i n f i n i t e c o l u m n ,c o n s t a n t c o n c e n t r a t i o n s a s t h e i n l e t b o u n d a r y c o n d i t i o n .

One" d i m e n s i o n a l s o l u t e t r a n s p o r t i n a s e m i - i n f i n i t e c o l u f r - 1 ,s p e c i f i e d m a s s f l u x a s t h e i n l e t b oundary c o n t r i t i o n . Retar-d a t i o n a n d d e c a y o p t i o n s i n c l u d e d .

3 . W M P L U M E T w o - d i m e n s i o n a l t r a n s p o r t o f a p l u m e f r o m c o n t i n u o u s m u l t i p l ep o i n t sources i n a u n i f o r m g r o u n d w a t e r f l o w f i e l d . I n c l u d e so p t i o n s f o r r e t a r d a t i o n a n d decay.

4. S L U G T w o - d i m e n s i o n a l t r a n s p o r t o f a s l u g f r o m a n i n s t a n t a n e o u sp o i n t source i n a u n i f o r m g r o u n d w a t e r f l o w f i e l d .

5 . R A D I A L S o l u t e t r a n s p o r t i n a p l a n e r a d i a l f l o w . T h i s p r o g r a m c a l c u -l a t e s t h e c o n c e n t r a t i o n d i s t r i b u t i o n a l o n g t h e r a d i a l c o o r d i -nate f r o m a recharge w e l l .

6 . L T I R D S a m e a s R A D I A L , b u t based o n i m p r o v e d s o l u t i o n o f s o l u t et r a n s p o r t e q u a t i o n i n r a d i a l c o o r d i n a t e s .

7 . P L U H E 3 D T h r e e - d i m e n s i o n a l s o l u t e t r a n s p o r t o f a p l u m e f r o m c o n t i n u o u sm u l t i p l e p o i n t s ource s i n a u n i f o r m g r o u n d w a t e r f l o w f i e l d .Decay o p t i o n i n c l u d e d .

8 . SLUG3D T h r e e - d i m e n s i o n a l t r a s n p o r t o f a s l u g f r o m an i n s t a n t a n e o u sp o i n t source i n a u n i f o r m g r o u n d w a t e r f l o w f i e l d . Decayo p t i o n i n c l u d e d .

9 . U N I T S T h i s p r o g r a m c o n v e r t s t e n most f r e q u e n t l y u s ed u n i t s i nh y d r o g e o l o g y f r o m E n g l i s h u n i t s t o m e t r i c u n i t s a n d v i c eversa.

10. ERFC A subrou t ine to c a l c u l a t e the v a l u e s of error f u n c t i o n andc o m p l i m e n t a r y error f u n c t i o n f o r t h e g i v e n argument x .
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P R O G R A M I D E N T I F I C A T I O N

I
1 . 1 P r o g r a m T i t l e :

1 . 2 P r o g r a m C o d e N a m e ;

1 . 3 P r o g r a m W r i t e r :

1 . 4 P r o g r a m O r g a n i z a t i o n :

1 . 5 D a t e :

1 . 6 V e r s i o n :

A n a l y t i c a l M o d e l f o r T r a n s p o r t o f a S o l u t e P l u m e
f r o m P o i n t S o u r c e s i n a U n i f o r m T w o - D i m e n s i o n a l
G r o u n d w a t e r F l o w F i e l d

W M P L U M E . B A S

M i l o v a n S . B e l j i n

I n t e r n a t i o n a l G r o u n d W a t e r M o d e l i n g C e n t e r
H o l c o m b R e s e a r c h I n s t i t u t e , B u t l e r U n i v e r s i t y ° 0
I n d i a n a p o l i s , I n d i a n a 46208, T e l : 3 1 7 / 2 8 3 - 9 4 5 8

J a n u a r y 1985 v-
O

IBM-PC 1.0

1 . 7 S o u r c e L a n g u a g e :

1 . 9 A v a i l a b i l i t y ;

2.0 A b s t r a c t :

2.1 C o m m e n t s :

M i c r o s o f t B A S I C

1.8 Memory R e q u i r e m e n t s : 64k

W M P L U M E . B A S i s a n o n - p r o p r i e t a r y c ode . I t i s
d i s t r i b u t e d a t cost b y I G W M C . A c o p y o f t h e
p r o g r a m o n 5 V 1 d i s k e t t e i s a v a i l a b l e

A program to c a l c u l a t e the c o n c e n t r a t i o n d i s -
t r i b u t i o n o f a p l u m e f r o m p o i n t s ourc e s i n
t w o - d i m e n s i o n a l r e g i o n a l f l o w . I t i n c l u d e s
o p t i o n s f o r r e t a r d a t i o n a n d d e c a y

W M P L U M E . B A S i s based o n W i l s o n a n d M i l l e r ( 1 9 7 8 )
equa t i on
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5 .1 . M A T H E M A T I C A L

T R A A S P C n T F R O M A P O I N T S O U R C E I N A U N I F O R M T W Q - S I M E N S I O N A L F L O W F I E L D

I * t ^ e p o l l u t a n t i s c o n t i n u o u s l y i n j e c t e c f r o m a p o i n t s ourc e i n t o a n
a q u * ' e r . a p l u m e d e v e l o p s d o w n s t r e a m o f t h e s e u r c e ar.a s p r e a a s o u t t o t n e
s i a e s a n d b e l o w . W h e n t h e a q u i f e r i s r e l a t i v e l y t h i n , v e r t i c a l m i x i n g occurs ,
a n d t h e c o n c e n t r a t i o n b e c ome s u n i f o r m t h r o u g h o u t t h e d e p t h o f t h e a q u i f e r . I n
t r i a l c a s e , t h e p l u m e i s t w o - d i t r e n $ i o n a l . T h e g o v e r n i n g e q u a t i o n a n d i n i t i a l
a n d b o u n d a r y c o n d i t i o n s f o r t h i s p r o b l e m a r e

w h e r e

3Cxx yy ( 5 . 1 )

c (x, y, 0) ~ 0
Q c ( x , Y , t ) = Q C 0 6 ( x t y )
C (±«. *«. t) = 0

Q C [ M / L 3 T ]

Q C L V T / L ]

6 ( x , y ) [ L - 2 J

t h e m a s s i n j e c t i o n r a t e o f s o l u t e p e r u n i t v o l u m eo f a q u i f e r ;
t h e v o l u m e t r i c i n j e c t i o n rate o f f l u i d p e r u n i ta q u i f e r t h i c k n e s s ;
c o n c e n t r a t i o n o f t h e i n j e c t e d f l u i d ;
t h e D i r a c d e l t a f u n c t i o n .

r-
O

T h e a n a l y t i c a l s o l u t i o n o f t h e p r o b l e m i s g i v e n i n t h e f o r m ( W i l s o n a n d
M i l l e r 1978)

where

Q C . e x p ( )C ( x , y , t ) = ° B . W ( u ,.
4 n n ( D D ryxx

2DB = xx

( 5 . 2 )
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II
r - xxo,

2 B X R
v

yy

u = 4yD t1 xx
as 2W(u, r / R ) = / | exp [- (6 + ~^)3 d6u

W ( u , r / D ) c o r r e s p o n d s t o t h e H a n t u s h w e l l f u n c t i o n f o r t h e p r o b l e m c f6t r a n s i e n t f l o w t o a w e l l i n a n i n f i n i t e l e a k y a q u i f e r . F o r many p o l l u t i o n
p r o b l e m s , r / 0 i s l a r g e , a n d t h e t a b u l a t e d v a l u e s a r e i n s u f f i c i e n t . W i l l s o nDa n d M i l l e r ( 1 9 7 8 ) g i v e a n a p p r o x i m a t i o n :

W ( u , r / R ) £ ( ~ ) e x p ( - £ ) e r f c ( -B 2r B
- 2u

) - ( 5 . 3 )

/' 0

T h i s a p p r o x i m a t i o n f o r W ( u , r / 0 ) i s r e a s o n a b l y a c c u r a t e ( w i t h i n 10%) f o r
r> I and a c c u r a t e ( w i t h i n 1%) f or / R > 10 ( W i l s o n and M i l l e r 1 9 7 8 ) . Aoi t i i m m u m d i s t a n c e d o w n s t r e a m f r o m t h e source s h o u l d b e c a l c u l a t e d b e f o r e t h e

a p p r o x i m a t i o n i s a p p l i e d .

( n p r a c t i c e t h e d e s c r i b e d p r o b l e m c o r r e s p o n d s t o t h a t i n v o l v i n g t h e
movement o f t h e s o l u t e c o n t i n u o u s l y i n j e c t e d in t o an a q u i f e r f r o m a r e c h a r g e
w e l l ( F i g u r e 3 ) .

O
CD

O

A s t i m e a p p r o a c h e s i n f i n i t y , t-**, a n d u^-O, a b a l a n c e o c cur s b e t w e e n t h e
a t w h i c h p o l l u t i o n d i s p e r s e s a n d t h e rate o f i n j e c t i o n

C ( X , y , t ) = ( 5 . 4 )

thwhere K i s t h e m o d i f i e d B e s s e l f u n c t i o n o f t h e s e c o n d k i n d zero o r d e r .

H 3 - 9 2



F i g u r e 3.

S o u r c e «

A S S U M P T I O N S :

u n i f o r m l y p o r o u s c o n f i n e d a q u i f e r ,
t h e a q u i f e r i s h o m o g e n e o u s , i s o t r o p i c , i n f i n i t e i n a r e a l e x t e n t , a n d
c o n s t a n t i n t h i c k n e s s ,
a f u l l y p e n e t r a i n g s o l u t e i n j e c t i o n w e l l ,
r e c h a r g e r a t e s a r e n e g l i g i b l e i n r e l a t i o n t o u n i f o r m r e g i o n a l f l o w r a t e ,
p o l l u t a n t s a r e d i s t r i b u t e d i n s t a n t a n e o u s l y t o t h e e n t i r e a q u i f e r t h i c k -
ne s s b e n e a t h t h e p o i n t s ourc e ,
i n j e c t i o n i s c o n t i n u o u s a n d c o n s t a n t .
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5.3 . P R O G R A M L I S T I N G

10
!520

• T C -*.*!
J O
3S
4O
A 5
S O
25
60
t S
70
75
6 J
E5
0̂

95
100
105
1 10
1 15
120
125
130
135
140: <5
150
155
160
i ?n

K f c n * *
REM *
REM- •REM *
REH •
REM *
REM «
REM *
R£1 •
REM *
R £ f , *
REM *
R£M «
R£M •
f t E M »
R£M »
R E M
DI^ 5( <4
S C R E E N
L O C A T E
L C C A T E
L O C A T E
L O C A T E
L O C A T E
L O C A T E
L O C A T E
L O C A T E

I F C H 1 ' i
I F C M I X
I F C H i V .

O F E N A *
P F M e « *

p r o g ' - i m ; " W M P L U M E . & A S "
v e r t i o n ; I f i M - P C 1.0 • J * n u » r y , 1 ̂ ĉ .

b y t M I L C V A N £ . & E L J 1 N
H O L C O M B R E S E A R C H I N S T I T U T E - I G W M CI N D I A N A P O L I S , I N D I A N A 46206

T H I S P R O G R A M C A L C U L A T E S T H E c O N C £ N T f i M T I O N D I E ' ^ I S - J T I O N
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